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BRIEFLY TOLD. 


THE CLOSING SESSION OF THE FoURTH ANNUAL MEETING, ILLINOIS 
Gas ASSOCIATION.—These paragraphs respecting the closing day’s 
session of the fourth annual meeting of the Illinois Gas Association 
came to hand too late for printing in the JOURNAL last week. 


Cuicaao, ILts., March 26th, 1908. 


Dear JOURNAL: The second day’s sessions of the Illinois Association’s 
fourth annual meeting were convened under the like enthusiastic con- 
ditions that prevailed yesterday. The attendance kept up surprisingly 
well. The business commenced with an important recommendation, 
embodied in the report of the Committee on Next Place of Meeting, to 
the effect that the holding of the annual meetings of the Association 
in any other Illinois city than Chicago was out of the question, and 
that it was the sense of the Committee that Chicago should be made 
the permanent place of meeting. The vote in favor of the recom- 
mendation was unanimous, and the announcement was vociferously 
acclaimed. The election of office bearers for the ensuing year was 
then held, with the following result : 

President—Mr. H. L. Rice, Aurora. 

Vice-President —Mr. C. H. Quackenbush, East St. Louis. 

Secretary- Treasurer —Mr. C. B. Strohn, Elgin. 

Executive Committee — Messrs. W. R. Rhoades, Springfield; H. 8. 
Whipple, Rockford ; Irwin Rew, Chicago; C. L. Day, Chicago; G. 
F. Goodnow, Waukegan. 

Member, Board Directors, Am. Gas Institute—Mr. J. H, Eustace, 
Chicago. 

The membership was further increased notably by the affirmative ac- 
tion of the Executive Committee on late applications. And here let 
me say that the glorious event of the meeting next occurred. A motion 
limiting honorary membership in the Association to a single repre- 
sentative having been adopted, that representative was straightway 
named, by rising vote, in the person of Mr. J. B. Howard, of Galena. 
The placing of this recognition upon ‘‘ Uncle Jerry ’’ was accom- 
panied by an expression of feeling seldom witnessed during the do- 
ings of any association comhected with advancing the aims of any in- 
dustry. Indeed the pleasure of the members over this act was looked 
and voiced in manner beautifully fraternal. ‘‘ Uncle Jerry’? was 
simply overwhelmed ; but not for long. Getting himself together 
over this unwonted act he bravely responded to the honor in a grace- 
ful little speech, the true ring of which endeared him all the more to 
us, especially in the closing words when he declared it was his 
earnest wish that each member of the Illinois Association would 
reach the years attained by ‘‘ Uncle Jerry.”” The paper by Mr. C. L. 
Day, on ‘‘ Meter Repair Shop Practice,’’ was an interesting and com- 
pelling prelude to a discussion that will no doubt be as beneficial 
later on to your readers in general as it was to the members in par- 
ticular when they were takjng part therein. The last number on the 
paper list was that prepared by Mr. W. J. Achelpohl, on “ Office 
Methods,’’ and the author was rewarded by a brisk and extended dis- 
cussion of its many ul points. This really brought the apeiness 
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the various stations of the Peoples Gas Light and Coke Company, 
under the guidance of the Superintendents of the stations, which in- 


vitation was orally given by Mr. Eustace. The meeting was a most 
enjoyable one, and many were heard to say, after the gavel had 
sounded the adjournment, ‘‘ Well, this makes one think of the palmy 
days of the well remembered Western Gas Association.’’— C. H. 





CuxicaGo, March 27th, 1908. 

Dear JouRNAL: The banquet was as enjoyable a function as it was 
ever my good fortune and pleasure to attend. The ‘‘only Eaton ”’ 
made a royal toastmaster, and the way the banquetters entered into 
the spirit of the affair made every moment a happy one. The 
menu, of course, was all that could be desired, the harmonies of in- 
strument and song were in tuneful accord, and the speeches were all 
right. Notable in the latter was that by Mr. Chas. H. Dickey, of 
Baltimore, whose remarks were mainly directed to a consideration of 
Public Service Commissions. Another entertaining matter was Mr. 
Isham Randolph’s recountings regarding the Panama Canal, which 
were rendered all the more appealable through a series of stereopticon 
views.’ About 230 shared in the feast. Take it all-in-all, the Illinois 
gas men have every good reason to be proud over the records that 
were made along every line in the instance of the fourth annual meet- 
of the Illinois Gas Association.—C. H. 





PERMANENT ORGANIZATION OF THE INDIANA GAS ASSOCIATION.— Some 
time ago we noted that several prominent gas men in Indiana had 
tentatively considered the good policy of forming a gas association in 
that State. The discussion was productive of so much evidence fav- 
oring such formation that a formal call for the organization of the 
Indiana Gas Association was issued, the meeting to be held in the 
Claypool Hotel, Indianapolis, the morning of March 27th. Accord- 
ingly at 11 a.m. of that date the Chairman, Mr. 8. T. Murdock, of 
Lafayette, called the meeting to order, and those who had originated 
the plan were well gratified over the number of representative gas 
men who responded. At the tentative session a committee was ap- 
pointed on Permanent Organization and instructed to report a con- 
stitution and by-laws. These were read and adopted, after which 
those officers were chosen : 

President—Mr. J. W. Dunbar, New Albany. 

Vice-President—Mr. W. B. McDonald, Evansville. 

Secretary-Treasw er—Mr. Frank K. Lane, Richmond. 

Directors— Messrs. Carl H. Graf, 8. T. Murdock, B. 5. Waters, 8S. 
C. Rowland, C. H. Geist and E. A. Wakeman. 

There was no particular technical programme offered, although 
much of the social fraternizing that naturally was carried on during 
the session brought out many interesting exchanges of opinion re- 
garding legislation, the business outlook and the like this latter 
seems to be very much to the good all through Indiana. The feature 
of the session, though, was the courtesy extended to the members by 
Mr. Carl H. Graf, Engineer and Manager of the Indianapolis Gas 
Company. At his invitation the gentlemen present made a thorough 
inspection of the virtually new plant of the Indianapolis Company, 
which is certainly a model in respect of works’ arrangement. And 
surely it must be a source of great satisfaction to Mr. Graf to know 
that he has so successfully brought on to full fruition the plans origi- 


nally devised by that model amongst men—the late Mr. James Somer- 


ville. The next meeting date was fixed for the third Wednesday in 
January, 1909, the place chosen for holding it being Indianapolis. 


For our facts in connection with this report we are indebted to the 
The Associa- 


courtesy of Mr. F. K. Lane and Mr. W. E. Steinwedell. 
tion starts off with quite 40 members. 





A Proposep SouTHERN Gas AssociaTion.—In January last the fol- 
‘lowing self-explanatory letter was mailed to all gas companies south 


of Pennsylvania, Ohio and Indiana, and east of the Mississippi river 
ATLANTA Gas Licut Company, 

ATLantTA, Ga., Jan. 15, 1908. t 

Gentlemen : Shortly before the recent meeting of the American Gas 
Institute, Mr. J. H. Maxon, Gen. Supt. of the Athens (Ga.) Gas 
Company, wrote to the various gas companies in Alabama, Florida, 
Georgia and South Carolina, asking their opinion as to the feasibility 
of organizing a Southern Gas Association. Replies indicated almost 
universal approval. It was further requested that the representatives 
of the Southern companies attending the meeting of the Institute 
should assemble after the meeting to further discuss the matter and 
take such steps as might then seem advisable. The decision reached 
was that Mr. Maxon should issue a call to the companies to meet in 





Southern Gas Association, should the movement receive sufficient 
support. Unfortunately, Mr. Maxon has been compelled to withdraw 
his services, and it has been requested of me that I write to the various 
companies. In compliance with this request, I now ask if you will 
attend a meeting, to be held at 10 o’clock a.M., May 18, 1908, at the 
Piedmont Hotel, Atlanta, Ga. I certainly hope that this meeting wil! 
receive your support, as unquestionably a Southern Association would 
be of great benefit to the Southern gas men, the companies they repre 
sent, and the fraternity at large. 
Yours very truly, R. C. Conepon, Manager. 

. Mr. Congdon says, in forwarding the letter to us under date of the 


28th ult.: ‘‘A great many replies have been received, and the genera! 
tenor thereof was that of universal approval.” He and his associates 
hope to and believe they will succeed in organizing a Southern Gas 


Association, but the exact number of States to be covered cannot 
naturally be determined until the meeting in May. He justly re 
marked that gas men in the South decidedly feel the need of an As 
sociation, and there is little doubt such an organization would be of 
real value. Of course, it is the intention of those interested in the 
above named premises to co-operate with the American Gas Institute 
in every possible way. The scheme seems a good one to us. 





CURRENT COMMENT. —- 


Mr. F. S. NicHoLson, who resigned the position of Superintendent 
of the gas and electric division of the Elmira (N. Y.) Water, Light 
and Railroad Company some time ago, informs us that he has en 
gaged in the electrical engineering and contracting business on his 
own account, with headquarters in the premises corner of East Water 
and State streets, Elmira. 


N&GOTIATIONS for the consolidation of the interests of the Independ 
ent Light and Power Company and of the Peoples Light Company, 
of Dubuque, Ia., are again underway. 

Tur Corn Products Company, of Davenport, Ia., has entered into a 
contract with the Peoples Light and Power Company under which 
the latter is to furnish the former with a quantity of gas each month 
ranging between 150,000 and 200,000 cubic feet. This gas is to be 
used chiefly in the Products Company’s new factory in Davenport for 
the manufacture of tin cans. All the soldering will be done by 
means of gas. 


THE authorities of Hudson, Wis., are debating the better policy of 
constructing and operating a gas plant on municipal account, or of 
making a contract at the town lines for « gas supply from the 
Stoughton Company, the Hudson people to do the distributing. 


THe Lynn (Mass.) Gas and Electric Company recently arranged 
with Mr. C. E. Draper, the well-known cooking by gas demonstrator, 
for a 4 days’ demonstration, the lectures being divided into 2 classes ; 
the first, for the morning, from 9 to noon, the second in the after 
noon, from 2:30 to 5 o’clock. The morning course was really « 
series of lessons given to individuals, the afternoon session going 
along on the regular public demonstrating lines. The series was 
concluded last week, and we hope next week to report something 
about the success of the affair. 








A Paris Gas Testing Station. 


RS 
The Journal of Gas Lighting reports that the Municipality of Paris 
has established a gas testing station in the Rue Jacquemont, on tli 
south side of the Seine. The apartment is 21 feet long, 15 feet wide 
and 10 feet high, its capacity being about 3,150 cubic feet. The siz 
of the room allows of good ventilation.and the maintenance of a fair|\ 
constant temperature while a test is being carried out. The apart 
ment has a central partition, the space on one side of which consti 


tutes the dark room where the observer stands. The screen is containe: 
in a tube which passes through the partition, and upon a table below 
is the meter. The temperature of this room is kept as nearly a 
possible at 60° F. The room on the other side of the partition contain 
the photometer table, upon which are placed the Bengel burner an: 
the scale a the carcel standard. Above the gas lamps is a hoo: 
furnished with a conduit pipe to carry off the products of combustion 
the distance of the lower edge of the hood from the top of the Benge 
burner being 18.inches. In this room stands the examiner's table 
The test has to be made of gas which is actually being rm pee to th: 
consumers ; and to insure that only fresh gas is being dealt with, th: 
pipe leading from the street main and the branch connecting it wit! 
the dark room have to be cleared. For this purpose the branch i 
provided before it enters the room with a burner consuming about 6 
cubic feet of gas per hour, which is lighted several minutes before th: 
test is made. It is considered that a photometer room arranged a 
described will allow of work being carried on with such exactitude « 





Atlanta to discuss the proposed organization, fand to organize the 


to place the results beyond dispute. 
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The Use of a Storeroom Account. 
cially 
{Prepared for the JOURNAL, by Mr. WALTON FOorRSTALL. } 

Just as hibernating animals live each winter, off the fat accumu- 
lated during the preceding summer, so the past winter many gas com- 
panies have been restricting their use of material to the stock which 
they possessed when confidence, as well as days, waned in October. 
In many instances the discovery has been made that an unnecessarily 
large amount of material had been carried in the past. It is well to 
explain at once that manufacturing materials are not under consid- 
eration, but principally those required by the distribution and new 
business departments. This material consists chiefly of cast iron pipe 
and specials, wrought iron pipe and fittings, brass cocks of various 
descriptions, heating and cooking appliances and burners, gas fix- 
tures and other lighting appliances. Before considering what means 
should be employed to regulate a storeroom stock, there are certain 
features about the storeroom from a bookkeeping standpoint that may 
profitably be discussed. 

There are probably many gas engineers, and also accountants, who 
do not believe that the practice of charging material to ‘‘ storeroom ” 
when bought, and charging it out on use against the proper account, 
is worth the extra bookkeeping involved. They charge their cast 
iron as bought to (say) ‘‘ main extension,”’ crediting to this account 
and charging to an operating account what little cast iron material 
may be used on repair work. Their wrought iron pipe and other 
materials for service work are treated the same way, being all charged 
to ‘‘ new services,’’ and a credit given for material used on renewing 
existing services. The material for inside work is all charged to a 
‘‘ distribution supplies *’ account. The above is not intended as 
an exact description of such a system, but merely a general outline of 
its features. 

As a result of this method what is saved as compared with the 
maintenance of a storeroom account? None of the expenses incidental 
to the physical care of the material, or to the record of the amount on 
hand, but only the relative’y insignificant clerical labor of charging 
up the material used against various accounts. It is true that the 
sheets containing the information for charging out the material must 
be made out by the employees using the material, or inspecting the 
finished work ; but experience has shown that the amount of work 
accomplished is not appreciably lessened thereby. 

On the other hand, what is lost by not keeping a storeroom account? 
First, an exact knowledge of the material cost of the various classes 
of work done. When material is charged out as bought, the only way 
to obtain some idea of the material cost of any particular job, such as 
(say) setting a meter or connecting a gas applience, is to keep a record 
of the material actually used on several hundred jobs, and deduce 
therefrom an average cost. By repeating this process at intervals, a 
figure will be obtained for each class of work, which, multiplied by 
the number of jobs, will give the total material cost for this work for 
the period covered by the jobs used as a multiplier. Again, there are 
classes of work, such as main and service laying; where the material 
used follows, as a matter of course, from the length of main, or the 
length and number of services. Right here, however, it may be said 
that the expense of charging out service or main material is much less 
than for a corresponding value of material used on fitting jobs, so that 
while the need of a storeroom. account, to distribute material costs 
correctly, is least in the case of main and service work, the expense 
entailed by charging out this material is also least. 

From what has just been said it follows that, if the storeroom ac- 
count only enabled the correct charging of material, this information 
luisht be sufficiently well obtained by a cheaper method. A store- 
room account has, however, a second, and most valuable, advantage 
lrom the faet that it keeps on the books at all times the amount of 
luohey invested in unused material. Any undue accumulation of 
liiterial swells the storeroom figure, and this accumulation cannot 
progress far, unless there is gross neglect on the part of the manage- 
‘went, without being noticed aud an explanation demanded. The 
book value of storeroom stock replaces, for the manager of a large 
‘pany, the intimate acquaintance of his stock possessed by the 
erintendent of the small company, who is in and out of his store- 
‘1 and’ storeyard every day. The larger the company the harder 

for the manager or superintendent to see all his stock, the easier 

‘e accumulation takes place, and the greater the necessity for the 
‘room account. The use of the latter as a regulator of material 

now be discussed. 

‘ us consider, as typical of a large company, that there is a 
ral manager, a superintendent of distribution, a manager of the 


(say) 


Cor 


new business department, a general storekeeper, and several district 
superintendents with their storekeepers. The general manager should 
fix from the best information at his command, preferably by asking 
the opinion of subordinate officials, upon a figure beyond which the 
stock must not be allowed to go, until the matter is brought to his 
attention with a reason for the increase and his consent obtained. 
This figure will naturally increase with the growth of the company, 
and, therefore, should be expressed in terms of that growth. A very 
simple, and at the same time quite accurate, way is to limit the stock 
to a definite amount per consumer supplied, or what is generally the 
same thing, per meter in service. Possibly in a year, when there is 
a great amount of new construction, or in a company which does a 
large and varying business in piping houses and selling fixtures and 
incandescent burner supplies, it may be found advisable to consider 
certain classes of material, the required stocks of which depend upon 
the sales being made, in terms of these sales, but these will be excep- 
tional cases. Also, as it is usually necessary to accumulate material 
in the spring for the summer's work, the figure settled on by the 
general manager should refer to the stock as carried at the year end, 
and more or less discretion should be allowed the storekeeper, or 
whoever is responsible for keeping up stock, as to the amount of the 
spring accumulation, it being clearly understood, however, that an 
explanation must be forthcoming if any errors in judgment result in 
an excess stock at the year end. 

What the figure should be for each plant will be settled by local 
conditions, and be greatly affected by the nearness to sources of sup- 
ply and promptness of freight delivery, and by the character of the 
curve representing the monthly requirements of material throughout 
the year. There will probably be reasons to change it from time to 
time, but once settled it saves the manager from the time-wasting 
practice of scrutinizing each requisition for material and, by thus re- 
moving one source of frequent delay in the prompt placing of orders, 
has a tendency to decreasé the amount of stock necessary. 

The superintendent of distribution, if he has the right kind of a 
general storekeeper, will not be justified in seeing every order for 
material, but should have personal knowledge of the large orders for 
such material, the demand for which will depend upon new construc- 
tion, such as cast iron pipe and specials, and wrought iron pipe, or be 
affected by impending changes in the policy of the company, such as 
brass cocks for services or stove lines. 

- The manager of the new business department should decide on every 
order involving special lines of goods, or on large orders of ordinary 
lines. 

The general storekeeper should keep sufficient records to know the 
approximate annual outgo, year by year, of each important article 
(or class) of material. This record is easily obtained from the balance 
cards, which show at all times the existing stock of each article. 
Knowing the yearly use, and having information from the purchasing 
department as to the length of time required for delivery, it is an easy 
matter to avoid excessive stocking up. The knowledge of the yearly 
use is a pre-requisite for the proper limitation of each buying order, 
and, to the extent that the superintendent of distribution needs it for 
cast iron, wrought iron and brass material, he must arrange to receive 
yearly daia referring to such material. A little thought bestowed on 
the proper forms for this data will enable the yearly requirements of 
cast iron to be ordered at various times throughout the year with a 
total expenditure of less than 10 hours’ time. 

The general storekeeper will use his knowledge of the yearly use to 
prevent undue ordering because of excessive requisitions sent in by 
the district superintendents, who will largely depend on their district 
storekeepers. In order, however, to prevent a large amount of these 
excess requisitions, the district storekeepers are expected to consult 
their balance cards to learn their average use of each article. 

Probably once a year, after each annual inventory, the general 
storekeeper should decide upon what he considers to be material 
which, for one reason or another, is an overstock, and take steps to 
get rid of it, even if at a loss. This is the principle upon which rem- 
‘nant sales are based, and it avoids a continual accumulation of obso- 
'lete stuff with increased storage and handling expenses. Where 
tools are (as they should be) charged out on issue, no tool ledger 

account being kept as a misleading asset, the undue accumulation of 
partly used tools should be prevented by inventories, and, by the 
practice of sending back to the storeroom, tools which may have 
become surplus stock in any district. : 
A system as above outlined renders entirely unnecessary a useless 
and time-consuming, though often perfunctory, initialling of material 
requisitions by a lot of officials, and yet it absolutely limits the ac- 
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cumulation of material. Such a system, coupled with proper rewards}! The reinforcing rods are placed near the outside of the wa/| be 
for those men who show their ability to furnish prompt service to the | cause the concrete can be tamped much more thoroughly, and a ens 
customer and yet maintain a low material stock, will produce results | mixture obtained on the inside where it is needed to prevent seejaye 
obtainable in no other way. The bars acting as hoops, the concrete outside the bars is only j\eces. 
Sary as protection against rust and fire. If full advantage is to |» 
taken of whatever tensile strength the concrete possesses, the rej) 
A Reinforced Concrete Oil Tank Building: Design, Con-| forcing should be placed in the center of the wall where, being ¢\ ely 
struction and Cost. surrounded by concrete, the mutual support between steel and coi 
ees: crete in tension is more effective. 

[A paper read by Mr. Caarues F. Leonarp, of Fall River, Mass., at}, In this connection it should be noted that, although in the desigy 
the Thirty-eighth Annual Meeting, New England Association of | shown in the cut the reinforcing is placed 2 inches from the oiitsic 
Gas Engineers. } 

The erection of a 150,000 gallon oil tank, adjacent to a railroad | A ae 

track and in a thickly populated district, made a building around the nn | ; ye 

tank necessary, both as fire protection and to act asa reservoir in an age? es S 

case of a leak of oil. The reinforced concrete type having been de- NV : ie ‘- 

termined upon, and bids invited, they were all believed to be too Y Uy 

high, so the Company itself undertook the erection of the building. 

About 5 years ago the Fall River Gas Works’ Company erected a 

similar tank and used a brick building. This time some new problems 

came up with a concrete structure, and it was thought it might be of ¥ 

interest to the Association to state them briefly. a 

The tank is 36 feet in diameter by 20 feet 6 inches high over all, of ee oe Dl 
tank steel, weighing 10 pounds per square foot. The flat roof is sub- 5 eds 

merged 6 inches below the top edge. The roof is supported by 28 $ id 

vertical posts of 3-inch wrought iron pipe, flanged at each end; the Steel omy <} . 

upper flange is bolted to the submerged roof and the lower one lag- Steel Oil js, 6, WEIS 

screwed to a piece of 3-inch plank resting on the bottom. The steel Qui Tank yw 
angles connecting the bottom with sides and the sides with roof are Teoh . is 

24 by 24 by ,, inch. There is a 20-inch diameter manhole in the D, Pra oe ae 

roof, and a ladder inside and outside. The vertical seams on the side > fas 

are double riveted and the balance single riveted. All seams are a fe 
caulked water tight. oe 
Design.—The reinforced concrete building surrounding the tank is Dinse-Oay Shes 

42 feet inside diameter, 12 inches thick and 25 feet high above the| Dia|s6¢—> 1g iets 

foundation. It is surmounted by an octagonal steel roof of corru- 4 i BS 

gated iron covering, with a rise of 12 feet and a small ventilator in S Pwd 
the apex. The wall is reinforced by { round steel rods, 37 feet long, y 0" ies shee 

: , sles Zbers 70 dog ert 
bent to the curvature of a center line, 10 inches from the inside face, ere 

and with laps of 33 inches. The spacing of the rods beginning at the = a 3 

bottom is 34 inches and increases to 30 inches toward the top. One- BRS, 

half inch Ransom rods, 7 feet long, bent at right angles and spaced et A B =f 

18 inches, were set vertically and radially to bind the sidewalls to rand : e 

the foundation. cs sooniinnabuitiontal 

This building, making proper allowances for weight of concrete, ma 
weight of roof and wind pressures, is as perfectly stable as an ordi- Brick. Concrete. 

nary structure without the reinforcing; but if the oil tank should ; : . 

leak it would be subjected to bursting st and in this emergency of the wall, the reason for its location there is not the same as tlie 

would become a tank. It is, therefore, amenable to the hoop tension letetien: af the senturcing ina ners es be se If a concrete —_ 

Scstnuhe. 12 inches deep be taken as an illustration, its steel reinforcing, 

Tests of Portland cement concrete, of 4 and 4 mixture, show a ten- amounting to from 14 to . per cent. of the volume of thy concres, 
sile strength of fully 200 pounds per square inch. It is, however, Sean Se pineed about 2 comes erry on baton. Reine ver he 
customary to ignore the tensile strength of concrete and depend en- nee ere the nantral poe woule ne in oungeension end the a 
tirely on the steel reinforcing to withstand the tensile strains. below “ ae, ane Ge peilnforcing oS 90 peneen thas She concre 

The hoop tension formula is as follows : shifts this tension load partially or wholly to the steel. The concrete 

below the steel rods is of no use whatever, except as fire and rus 

, f= gpd protection. In this circular concrete building, however, the tend: 

2a ency of the liquid pressure would be to pull the building apart 4 

where g = vertical spacing of rods in inches. any diameter. In other words, the two sections of the building 

p = liquid pressure in pounds per square inch on a point mid-| traversed by a diameter are in tension, both concrete and stee! : and 

way between rods. the concrete is not in compression at all. In cylindrical, reinforce: 

d = diameter of building in inches. concrete, grain elevators, the question of seepage not being preset! 

a = net area in square inches of steel rods in a height g. where single reinforcing rods are used they are placed in the cent? 

f = allowable unit stress in the rods in pounds per square | of the wall, and where two rods are called for they are put, one nea 

inch, the inside and other near the outside surfaces. 

The result of a computation based on the design of this tank building, The minimum thickness of the building allowable would be the 

using the above formula, is given below. The spacing of the rods at| !¢@t thickness that would make the concrete dense enough to wit 

the bottom of the wall is 3 inches. The pressure due to 15 feet of | 8nd the pressure of the liquid. This would be determined partly " 

gas oil is approximately 6} pounds per square inch. Substituting the economy in placing the concrete, as in very thin walls diffict! 

these values in the formula, . ties of placing concrete carefully around the steel might make : 

ie concrete cost more in proportion than a thicker wall. If tie 4 

Ft CR gees. had been made aed the area of steel would net chanve, 

The working stress of plain steel rods is 16,000 pounds per square |smaller sizes would be used in order to make the intervals betwe" 

inch, where the elastic limit is about 33,000 pounds. Assuming that] the bars less, thereby giving the concrete between the bars all lt 
the laps in the reinforcing rods have an efficiency of 75 per cent., support possible. 

this gives f = 12,000 pounds required, which is substantially what] The vertical steel bats, as shown in the cut at the bottom, a’e 

the computation shows. The factor of safety is thus a trifle over two.|to fle the bottom and sides of the building together. They «'é nd 
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necessary, a8 far as strength of the wall is concerned. Vertical rods, 
9 feet apart, were put in to support the horizontal hoops, but vertical 
reinforcement is not necessary in this building, because the liquid 
pressure is horizontal and vertical reinforcement is put in a wall to 
carry the load between the horizontal reinforcement and take its pro- 
portion of the vertical load. 

Construction.—The wall of the building was made in movable 
cylindrical forms, 6 feet high and 8 feet long. The inner forms were 
struck to a circle of 42 feet diameter and the outer ones 44 feet diam- 
eter. The curved surfaces of the forms were made of {j-inch spruce 
boards, 6 inches wide, dressed on one side and two edges, and nailed 
to the inside and outside chords. The chords were 2-inch planks, 12 
inches wide, cut out to the proper curvature, three to each form. The 
inside surface of the mold was a complete cylinder. For the first 
three shifts the forms were supported both inside and outside by false 
work and braced from the ground on the outside. A 4-inch wire 
rope was stretched around the tank with two turnbuckles, and the 
forms on the inside were braced away from the tank and drawn to it 
with telephone wire, passing through the forms near the top and at- 
tached to the wire rope. Pieces of wood just 12 inches long were 
placed at frequent intervals to separate the forms from each other, 
but great care was taken to remove them, as well as all wire, as the 
concreting proceeded. To do away with a large amount of outside 
false work on the fourth and fifth shifts, which were just above the 
oil line, the forms were supported by }-inch stiff wire rods threaded, 
running through near the bottom, fastened by nuts and resting on the 
conerete. These rods were left in the wall. The above methods of 
handling the mold effectually prevented bulging. 

Experience indicates that a rich, dense mixture is necessary to pre- 
vent seepage. We used 1 Portland cement, 2 sand and 3} broken 
stone (1 inch mesh) for the first 15 feet and 4 and 5 for the remaining 
10 feet. It was hand mixed and wheeled up an incline to a plank plat- 
form, made level with the tops of the forms and running between them 
andthe tank. The concrete was placed in 6-inch layers quite wet, so as 
to get it around the reinforcing thoroughly. A flat rammer was used, 
and also a wedge-shaped one, to force the stone back and leave a clean 
cement mortar face, without voids, on the surfaces. The bottom ring, 
5 feet 6 inches high, was all placed in one day, but after that, in order 
to keep the carpenters going, the forms were shifted about one-third 
of the cireumference at a time, and the concreting followed along 
after in spiral fashion. The forms were scraped and greased before 
being used again. When necessary to stop at a vertical joint, a 2 by 3 
planed stud was placed, so as to make a tongue and groove fur a bond 
when the ring was continued. The horizontal joints were broken the 
same way, care being taken to remove these wooden pieces before the 
concrete set hard. The sills and lintels of the 2 doors and 8 windows 
at the top of the building were cast in molds on the ground, and after- 
wards placed in position. They were reinforced the same as a con- 
crete beam, fixed at the ends, with Ransom bars, projecting about 6 
inches from the ends to tie into the wall. The wall was painted: in- 
side and outside, when finished, with two coats of neat Portland 
cement. , 

Cost.—The cost in detail of the side walls of this building was as 
follows: 

Per Cent. Per Cubic 
Yard, 








of Total. 

Cement., ..... $1.70 per barrel ...$348.50 16.06 $2.81 
Send, = .iesie tae 1.35 per cu. yard.. 82.35 3.80 0.66 
Crushed stone, 1.20 per 2,000 lbs.. 176.34 8.12 1.42 
Common labor, 1.75 per 9 hours.... 527.53 24.30 4.25 
Steel reinforcing ................. 203.93 9.40 1.65 
Lumber, nails, ete................ 181.43 8.37 1.46 
Carpenters’ labor. ........ a iam sare 649.86 29.95 5.25 

PR h tbh derecsanivas $1,169.94 100.00 $17.50 


‘he cost of the carpenters’ labor was fully twice what it should 
have been, owing to local labor conditions. The net amount of con- 
crete in the side walls is about 124 cubic yards, making the entire cost 
‘t $17.50 per cubic yard. The bids varied from $2,450 to $4,000. 
cost of laying the first ring of concrete, 12 inches thick and 5} 
high, 4 and 3$ mixture, was as follows: 


av 
T! 


fe 





Noe Fe, OES $4.55 per cubic yard. 
Oe, ee te TEE 1.36 i 4 
MEE 40; Cinnunes Cocke $5.91 ™ _ 





concrete building a brick building to inclose a tank of identical dimen- 
sions. The cut shows this building in cross section. As it is not safe 
to depend on the tensile strength of brick laid even in Portland 
cement, 1 to 3, this building is computed for strength the same as a 
dam. 

A section, 1 foot wide and of full thickness of this building under 
the door, contains 40.4 cubic feet, which, at 112 pounds per cubic foot 
of brickwork, gives a weight of 4,524 pounds. The center of gravity 
of the wall is 123 inches from the outside edge, which gives a moment 
against tipping of 4,800 foot pounds. If filled with liquid to a height 
of 15 feet, the center of pressure would be 5 feet from the bottom. 
The total pressure acting at this point per square foot would be the 
weight of a volume of liquid, 1 foot square and 74 feet high, or 469 
pounds multiplied by 5 feet = 2,345 foot pounds, the moment tending 
to overturn the wall; 4,800 + 2,345 = 2 + as factor of safety, ignor- 
ing entirely the tensile strength, which really ought to add considera- 
ble. This building would require 141,000 bricks, which, at $20 per 
1,000 laid, the rate quoted at the time of erection of the concrete build- 
ing, would give a cost of $2,820. 

The net saving, therefore, in this particular instance, of a reinforced 
concrete oil tank building over a brick one for the same purpose was 
$650. The concrete building cost about 77 per cent. of one built of 
brick. It is more than probable that, if conditions had been favora- 
ble, fully $300 could have been saved in the carpenters’ labor, mak- 
ing a net saving of $950, and making the net cost of the concrete 
building about 67 per cent. of the cost of a brick one. 








Address of the President (Mr. J. H. Eustace, of Chicago) 
of the Illinois Gas Association, on the Occasion of its 
Fourth Annual Meeting, Chicago, March 25 and 26. 

anicaiiiahiiaaaa 

Members of the Illinois Gas Association : No matter how much ex- 

perience a man may have along the special lines which have kept 

him busy, it is a little hard for us, who have spent our time in the 
technical or operating ends, to address our friends in the industry as 

a whole. You represent every line of thought which is applied to the 

entire subject of the manufacture and sale of almost every kind of 

industrial gas, and each of you is able to do good work in his par- 
ticular line. 

The real benefit which is derived from associations such as this 
comes from the work of the committees that take up special subjects, 
and from the work of the good men selected to present papers dealing 
with matters with which they are especially familiar. 

The President in his address will do well, therefore, merely to 
open the way for the presentation of these papers, urge earnest con- 
sideration of the reports of such committees as may be appointed from 
time to time and recommend a full discussion of papers presented. 

While we are here as individuals, the interests of the gas com- 
panies with whom we are connected are vital to us, and these inter- 
ests, taken in their largest sense, are vital to the public whom we 
serve. When I say that these interests should be protected, and that 
we should do our part in protecting them, I do not mean to be taken 
as suggesting any petty, narrow or selfish defence. 

The best interests of the gas companies are best served when those 
who direct the gas companies fully realize that these companies are 
in business in precisely the same manner asthe merchant. They 
must manufacture and sell a good article. They must give the pub- 
lie as much light, heat and power for the money as possible. No in- 
telligent gas appliance salesman to-day would offer an appliance for 
any of these purposes, and recommend, as one of its advantages, that 
it would burn more than the absolutely necessary amount of gas. 
Appliances which will give the public the most and best service, in 
either light, heat or power, for the smallest amount of gas, and con- 
sequently the least money, are those which it is to the best business 
interest of the gas man to recommend and to install. 

The old ‘take it-or-leave-it’’ idea that a gas company had a 
monopoly, and that the people must buy its gas, is now happily 
abandoned. We have competition, and severe competition, and it is 
only by careful attention to every detail that we are able to extend 
the use of gas and to hold the ground gained. 

A gas association differs from most commercial bodies in the fact 
that we are practically alone among industrial associations in not be- 
ing in competition. When merchants or other manufacturers get to- 
gether, they are often men who have for years been fighting each 





‘ick Tank Building.—In 1902 there was erected right beside this 


other, whose travelling men and agents are struggling with each 
- other for business, and whose commercial warfare has often brought 
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bitterness and the different members, while seemingly cordial, are for 


the time being merely in a state of ‘‘armed neutrality.” The meeting 
together of a commercial association of the character of this one finds 
its greatest mutual benefit in the fact that friendships are built up, 
mutual respect and regard established, and a better feeling in that 
trade or business is developed. 

In our Association we do not have the bitterness of trade rivalry. 
There are no old memories to be overcome and no quarrels to be 
patched up. It is, therefore, very gratifying that we can start with 
the foundation of good fellowship and friendship, and devote our time 
chiefly to a concerted endeavor to advance the industry we represent 
in every possible way. 

There are some things which have not yet been developed by inven- 
tion which we need. In the three great branches of our industry— 
light, heat and power—we are equipped with different degrees of 
completeness. For heat, the stove and burner men have arrived at a 
very satisfactory stage of development ; but it is not so entirely true 
of the other branches. 

For instance, we need a low candle power, high efficiency, incan- 
descent burner. At the present time there are a large number of 
different styles of incandescent burners which will give reasonably 
high efficiency for the gas consumed, provided a fairly large amount 
of gas is burned giving a large ‘‘ observed candle power.”’ 

Any good mantle burner will give 60 candles for 3 feet, or an 
efficiency of 20 candles to the cubic foot ; but it is necessary to have 3 
feet and get 60-candle power to obtain the 20-candle power per foot 
efficiency. It is not possible for us to supply the trade with a burner 
consuming 1 cubic foot and giving 20 candles. If a man wants only 


— 


and suspicion that has been engendered against corporate matiage 

ment. That there is substantial ground for this public feeling, yo 
sensible man will gainsay, but the unfortunate feature of this feeling 
is its indiscriminate character. Practically all public service coy 

porations are under suspicion. The public mind is being syste iat 

cally worked up to a pitch dangerously approaching public freizy, 
and we may reach a stage where calm, dispassionate reason is dis 

placed, and unreasoning demands be insisted upon, the inspiration 
of which is a desire to punish someone, if indeed it does not partake 
of a spirit of revenge. 

There seems to be a prevalent notion that relief is to be found iy 
public commissions, and commissions are the current panacea for al| 
sorts of evils from which the body politic thinks it is suffering. 
There are plenty who foster and encourage this idea, and, if the sober 
sense of our people is not called into action, it may mean that the prop. 
erty of public service corporations will in effect be taken out of their 
hands and the management thereof placed in the hands of men with 
no fitness whatever for the offices they assume, based upon previous 
experience or knowledge of the peculiar features of our industry. 
Should such a situation be developod the ultimate result is not difti- 
cult to perceive, nor far distant in its application. It is impossible 
that men thus placed in control and management of public corpora 
tions, with no previous training in the industry, can as efficiently, as 
can the men who have devoted their lived and their fortunes to it, 
manage such a business. either from the standpoint of the corpora- 
tion, that is necessarily most vitally affected, or the standpoint of the 
public. 

I need not say that I do not object to reasonable supervision by the 


a 20-cand)< power light, and is satisfied with that, he must burn his| State of business affected with a public character. No sensible man 


gas in an open flame with an efficiency of 4 candles, instead of 20, to 
the foot. 

We can tell him to substitute an incandescent burner for his open 
flame and he will get 30 candles to the foot instead of 4, but he must 
burn 3 feet and have 60-candle power to effect this economy. If 
his reply is that a 20-candle power light is ample and all that he 
wants, we have nothing to offer him except the low efficiency open 
flame. 

In the other branch of our industry—power - there is a great de- 
mand for an efficient, self-contained, noiseless, low speed, well-bal- 
anced gas engine, built in small units, say from 4 to 10-horse power, 
which might be substituted for a large number of electric motors now 
in use. There are, to be sure, some small gas engines, but they are, 
for the most part, poorly made, inefficient, very noisy, and, by the 
single acting, 2-cycle operation, so unbalanced that they impart a 
vibration to everything around them. In addition, they require con- 
nection to a water supply system which prevents their being self-con- 
tained. A small, efficient, noiseless, well-balanced, easily started, 


does. I am only endeavoring to point out that, at this time, when tle 
public mind has been skillfully led to believe that all corporate man 
agement is a public menace, we should stand up and assert the cou 
trary, for I know, and you know, and the best bloo | of the American 
people knows, that, generally speaking, corporate management \s 
honest. I cannot, however, close my eyes to what is occurring, and, 
therefore, I fear that the present public feeling may, if unchecked, 
and reason is not again called into her just dominion and sway, reacli 
a point where the public will pass laws without regard to private 
rights, causing private wrongs of a grievous character. As ex-l’resi 
dent Cleveland so aptly said a few days ago: 

‘‘Of course, there is always need of reform * * *; but there 
should at the same time be kept soagen Bor sight the protection of tliat 

1 


personal or private liberty of action which lies at the foundation of 
our institutions.” 


The best possible preventative of any such condition as I have sug 
gested may arise, is to give to the public the highest possible eflici- 
ency of service, at the lowest possible price consistent with good bus'- 


low-speed gas engine with its own water system, something on the] ness management, and a due regard for the growth and extension of 


line of the cooling system on an automobile, would open large possi- 
bilities for increased consumption to the gas business. 

There are many other suggestions in both the manufacturing and 
commercial ends of the business which will occur to you, but I will 


the business which necessarily affects the public more than anyoue 
else, together with a ceaseless solicitude for public susceptibilities as 
well as public rights, so as to disarm, so far as possible, that suspicion 
that unfortunately exists, and that seems to be so general and indis- 


not take your time to enumerate them, except cursorily to refer to|criminate in its application. As the public grows to realize the 


what I conceive to be the very keystone of successful management. 
Weare all, I think, a little wiser in our generation, and to-day, 
than we were in the past generation, and yesterday. The public ser- 


mutuality of the public interest and the private interest, all bitterness 
should disappear from criticism, and a spirit of goodwill rather than 
one of antagonism ensue. I am certain that we can best protect the 


vice corporations to-day have, possibly, a greater duty than ever be- | interests of the companies we represent by the most generous cousi(: 
fore to perform, and have learned or must realize that the more effi-| eration of the public. 


ciently, the more thoroughly and, let me add, the more courteously, 


The Illinois Gas Association was originally organized for the pur 


they perform this service, the more profitable it is for them. The pose of mutual protection of the interests of its members. The mem: 
public is learning what a tremendous advantage it is to always have bership consisted then of gas companies of the State of Illinois. 4! 
available in proper pressure a constant supply of gas which will light | the meeting in 1907 the by-laws of the Association were changed 


the home, warm the house or furnish power for all purposes; an 
article which can be used as wanted, which is not wasted, which is 


that membership now consists of individual members. The original 
purpose of this Association should, in my judgment, not be lost sight 


accurately measured, and for which the charge is so low that it is|of, and a desire to mutually keep and conserve those interests s! ould 


cheaper for these purposes than any other means now available. 


be the guiding inspiration ; the injury to one should be the concer! 


In the development of this proposition it is imperative that intelli-'of all. It is in this aspect that I have ventured to make the suge* 
gent men deal with the public, men who realize that, in courteous | tions herein contained. 


dealings, in pleasant helpfulness, in bettering the means of illumina-| I am indebted to this Association for a great honor which I ¢: eply 


tion, in aiding the consumer to make the stove or engine work right, 


or the mantle to give light, and in a hundred other helpful and con- 


appreciate. By a change in the by-laws (altering the date ol the 
meeting) it has been my good fortune and privilege to preside |W! 


siderate things, lies his success as well as that of the company which | over the annual meeting of this Association. I wish especia! y ' 


he represents. 


thank the members of the various committees and those who ':‘° 


Neglect or disregard of this fundamental principle, to my mind, | aided me for their persistent helpfulness. I also wish to than\ th¢ 


will inevitably have a tendency to suggest to the people or the State, 


members who have so ably contributed to the success of our me (is 


to endeavor to take into its own hands the control and management| by preparing papers on Various and important subjects, and all ‘10% 


of our business. I need not, I am sure, refer to the feeling of distrust 





who have so kindly assisted in Association work. 
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Retort House Practice. 
okectnetataiiaig 
(A paper read by Mr. W. E. Harrman, of Aurora, IIs., at the Fourth 
Annual Meeting, Illinois Gas Association. |] 


Retort house practice of to-day is distinctly different from that of 
25 years ago, and probably just as widely different from that of 25 
years hence. A quarter of a century ago small, direct-fire settings of 
3 to 6 retorts, run at relatively low carbonizing temperatures, were in 
general use. The temperatures being low, there were no such diffi- 
culties as we have to contend with to-day, viz.: The production of 
lampblack and naphthaline. Fuel results were not a point to be con- 
sidered because the market for coke had not been developed. So, at 
that time, there was no demand for the saving in bench fuel which 
has now been accomplished by the adoption of recuperative benches. 
Looking ahead a quarter of a century it is no idle dream to foresee a 
marked and radical change in retort house methods. 

Retort house practice is passing through a transition period. The 
foremost engineers have come to a realization of the weakness of our 
carbonizing methods from a scientific standpoint. Studying the 
thermo-chemical reactions in a retort, they appreciate the crudeness 
of a process which involves the destruction of some of the most 
valuable constituents of the principal product with the resultant for- 
mation of such undesirable and troublesome substances as lampblack 
and naphthaline. They realize the need of improvement and will 
welcome a more scientific method of carbonization. The vertical re- 
tort appears to solve the problem by offering a carbonizing vessel in 
which the gas as evolved is not destructively overheated ; consequent- 
ly retaining the hydrocarbons, which in the horizontal retort, are 
partially decomposed to form lampblack and naphthaline. 

The progress made in the development of vertical retort construc- 
tion is certainly gratifying. We read of the Woodall-Duckham ver- 
tical retorts which are operated continuously, being automatically 
charged and discharged. Let us imagine, if we can, a retort house, 
without any of the smoke or dirt with which we are now familiar in 
that part of our plant; and besides that, the production of better gas, 
better tar, 50 per cent. more ammonia, and no lampblack or naphtha- 
line. From our present view point such a picture certainly partakes 
of the ideal in retort house practice. : 

But we are now concerned with the present retort house practice, 
and that in Illinois more particularly, With this in view we will 
restrict the subject to a treatment of hand operated, horizontal retort 
settings, and, more especially, recuperative settings. 

Foundations.—Our bench foundations must be of the best. In 
some cases this is a simple matter, but in others the conditions may 
warrant extreme measures, such as driving piles; but however diffli- 
cult this phase of the construction work, it should not be neglected. 
If the foundation is unstable, cracks will result in arches and in 
flues, with detriment to bench results. 

Style and Size of Setting.—It has been clearly demonstrated that 
recuperation pays, and pays in proportion to the amount of recupera- 
tion; in other words, that the fuel economy accomplished by re- 
cuperation more than offsets the difference in first cost between 
direct fire settings and gaseous fire settings. 

Special local conditions in retort houses have been the cause for 
the installation of half-depth benches with pits in front. Their 
operation has proven them to be not altogether desirable. As a full- 
depth setting for hand operation a setting of 9 retorts offers many ad- 
vantages over a setting of six. The larger setting economizes floor 
space, operation labor and furnace fuel. A full-depth bench of sixes 
will require from 2 to 3 pounds more fuel per 100 pounds of coal car- 
bonized than a full-depth bench of nines. The middle bottom retort 
in a setting of nines has been of short life in some styles of settings. 
But the writer has experienced no such difficulty, and has had set- 
tings of nines in continuous operation for over 48 months up to date, 
each retort gerierating 11,000 cubic feet of gas per day. 

Size of Retorts.—Progress with vertical retorts has shown that 
space above the charge in a horizontal retort is not needed either for 
the passage of the gas or for the swelling of the charge during the 
coking process. It has been found that a retort may be charged full 
of coal without any injurious swelling of the charge, the gas travel- 
ling out through the center. With this in mind, we realize that the 
only reason for space above a charge in a horizontal, hand-operated 
retort, is the need of rake room in drawing, and this space should be 
no larger than is necessary for this purpose. It is this open space 
that is at the root of our carbonization evils, this space through which 
the gas travels exposad to the heat of the bare top and sidewalls of 


are decomposed into hydrogen and free carbon, this free carbon 
manifesting itself in standpipe and hydraulic main stoppages, and in 
the production of a poor grade of tar. Here also naphthaline is 
formed as a decomposition product of benzine. So it behooves us 
to avoid as much of this open space as possible. If conditions de- 
mand small charges the retorts should be correspondingly small, so 
that the charges will nearly fill the retorts, leaving only room for 
the rake. It is manifestly poor practice to charge small charges in 
large retorts. The writer has found it advisable to charge from 380 
to 400 pounds, the retort measuring 16 inches by 28 inches by 9 feet. 
In a recuperative setting, particularly a full-depth setting, this size 
of charge can be carbonized in 4 hours, yielding 5 cubic feet per 
pound from Pittsburgh coal, without any danger of running too close 
to the refractory limit of good bench material. 

Bench Material.--Bench material is not all alike in quality. Re- 
torts and brick of one make may differ widely in durability from 
those of another make. There may be a difference in refractory 
qualities and in heat conductivity. Again, some grades of brick may 
lack uniformity of size and shape, so that it is impossible to lay them 
without some of the fireclay joints being too thick for good firebrick 
mason work. 

Bench Ironwork.—The proper location of the charging door. of 
the furnace is important. The door should be so placed that hot coke 
may be dumped into the fire without shovelling, and so that a full, 
level fire can be maintained without it being necessary to push back 
the bulk of the fuel. As it is advisable to have the firing door open 
as short a time as possible, we certainly should not be obliged to 
shovel the fuel in and then laboriously push it back in the furnace. 
Standpipes should be at least 7 inches in diameter. A diameter of 8 
inches is preferable. Steel pipes have been substituted for cast iron 
to some extent and have proven satisfactory because of their light- 
ness and durability. 

Hydraulic Main ; Dip Pipe Seal and Tar and Liquor Off- Takes, 
—The hydraulic main should be easily accessible for cleaning, and 
should be fitted with a proper tar and a liquor off-take. The usual 
arrangement bolted onto the end of a hydraulic, and designated as 
an automatic adjustable tar and liquor off-take, has no excuse for ex- 
istence in a retort house. I refer to the common arrangement in 
which the tar and liquor are supposed to ass out through an opening 
at the bottom of a partition and then pass off through an overflow, 
this point of overflow being adjustable. The tar and the liquor should 
have separate outlets from the main and any attempt to pass them 
out regularly and together in the above manner will result in irregu- 
larity of the seal on the dip pipes. The difference in specific gravity 
between the tar and liquor is so great that they will not run away to- 
gether under these conditions. Regularity of dip pipe seal is vital to 
successful operation. The seal should be deep enough to avoid draw- 
ing air when mouthpieces are open. Only ;; of an inch would ac- 
complish this purpose if the water in our hydraulic main were quiet 
and suffered no fluctuation due to the bubbling of the gas out of the 
dip pipes ; and if our exhausters were so nicely governed that there 
could be no variations in the vacuum. To be safe, it is necessary to 
carry a heavier seal, say 4 inch to 1linch. But the seal should be no 
deeper than is necessary for safety. If the seal is excessive, this ex- 
cessive pressure in the retorts has a deleterious effect upon the hydro- 
carbon in the gas, more lampblack is formed and more stopped stand- 
pipe troubles are experienced, and the same condition is favorable to 
naphthaline formation. 

Now, if the hydraulic is equipped with an off-take which insures 
an irregularity of seal, the variations running as high as 1 to 1} 
inches, it is evident that, in order to avoid drawing air, our average 
seal during these variations must be much deeper than if we have a 
proper off-take. In this connection the writer has had very satisfac- 
tory experience for the last 3 years with a tar displacement arrange- 
ment. The hydraulic main is fitted with an adjustable liquor surface 
overflow. In addition the main has at the bottom a 6-inch connection 
to a tank at a lower level. At the start this tank is full of water or 
ammonia liquor. A valve is opened on the 6-inch connecting pipe, 
and the tar, as deposited in the main, slowly flows down into the 
tank, the water in the tank being displaced and flowing up through 
the same 6-inch pipe into the main. Periodically this tank is shut 
off and the tar run out through a connection to the tar well, after 
which it is filled with"water and put in action again by opening the 
the 6-inch valve. Instead of using fresh water to fill the tank each 
time, the liquor overflow front the hydraulic main may be used, In 
this ease it is necessary to install a liquor tank at a higher level than 





the retort. Jt is here that our valuable illuminating hydrocarbons 


the tar displacement tank, to receive the hydraulic main overflow. 


580 American Gas 





April 6, 1908 











By the use of this arrangement a hydraulic main serving 75 retorts, 
which has been under the writer’s care, has been kept practically free 
from tar accumulations, it being necessary in addition to clean out 
through cleaning pockets not oftener than once in 4 months, obtaining 
not over 1 barrel of heavy tar lumps from the whole main. 

Unloading and Storing Material.—When material is received, the 
gas company usually unloads and stores until the arrival of the erect- 
ing company’s mason. In unloading retorts and material, due care 
should be exercised to avoid breakage and chipping off of eorners ; 
as carefulness at this time is well repaid in the useful life of the ma- 
terial. The material should be stored under cover in a dry place. 

Mason Work.—In the mason work of erection, the use of excessively 
large fireclay joints should be avoided. Firebrick should be bedded 
almost brick-to-brick. If arch blocks do not fit, loose spacing pieces 
to fill out should not be used. Such filling is not conducive to 
strength. The mason should leave plenty of stoppers in the front 
wall of the bench between and around the retorts to facilitate inspec- 
tion and cleaning. 

Erecting Ironwork.—When attaching mouthpieces, the nuts should 
be drawn up on the bolts only with the fingers. If these are 
tightened with a wrench, there is danger of breaking the retort. Us- 
ually a rust joint cement is used on mouthpiece flanges. 

The following mixture makes a good cement: One part by weight 
fine cast iron borings; three parts by weight fireclay. Mix with 
strong ammonia liquor or with a saturated solution of sal ammoniac 
in water. 

In erecting standpipes, the spigots should be centered in the bells, 
allowing at least 4 an inch space in one of the bells of each standpipe, 
from the end of the spigot to the bottom of the bell. If these joints 
are made up iron-to-iron, the expansion of the pipes when heated up 
may be sufficient to break the mouthpiece off the retort. It is not ad- 
visable to use rust joint cement in standpipe joints, as it is difficult to 
remove when taking down pipes to renew retorts. The writer has 
found that slacked lime makes a tight joint and is easily removed 
when necessary. It is advisable to leave one joint on each standpipe 
to be made up after the setting and ironwork have been heated up, 
or just before the retorts are in charging condition. 

When a bench is shut down for any reason, the standpipes should 
be shut off from the hydraulic main. Ifthe pipes are down for re- 
setting a bench, blind flanges may be bolted onto the bridge pipe 
flanges; these blind flanges to be kept on hand for this purpose. 
When erecting the pipes a blind gasket of heavy asbestos paper may 
be inserted between the standpipe and the bridge pipe flanges. After 
the drying out and heating up of the setting, or just before charging 
the retorts, these blind gaskets can be cut out on the inside of the pipe 
by reaching down through the bridge pipe openings. An important 
detail of ironwork erection is the leveling of the hydraulic main to 





insure equality of seals on all dip pipes. 

Drying Out; Two Weeks.—The moisture occluded in the pores of 
retorts and firebricks must be driven out gradually to avoid damage 
to the material. If a setting, made up of damp, moisture-laden ma- 
terial, is brought up toa high temperature suddenly, the formation 
of steam in the pores of the material will be so rapid that it cannot 
escape without working injury. 
that care be given to the drying-out period. Before starting the fire, 
there should be water in the ashpan, all dampers and air slides 
should be tightly closed, the clinkering door wide open, and all stop- 
pers out on the face of the bench between and around the retorts. A 
coke fire should be carried about 12 inches deep throughout the length 
of the grates. The clinker door being wide open, a large volume of 
slightly warmed air arises slowly through the furnace, around the 
lower retorts, and out through the lower stopper holes, at the face of 
the bench. If this warm air were led out through the waste gas flues 
and the stack, the moisture picked up from the furnace walls and | 
setting would be deposited by condensation in the cold flues. 

This low fire should be uniformly maintained for 2 weeks. It is ad- | 
visable always to feed hot coke into the fire, ér if cold coke must ie 
used, the fire should never be entirely covered with cold fuel. This 
precaution should be observed until the bench is under full fire and 
the setting itself is hot enough to ignite the mixture of carbon mon- 
oxide and air above the fuel. Neglect of this precaution may cause 
damage to the setting by explosion. After 3 days the lower stoppers 
may be inserted, thus causing the warm air to travel higher in the 
setting to escape through the upper stopper holes. After 1 week the 


remaining stopper holes may be closed and the stack dampers opened 
slightly, so that the warm air will be drawn through the flues and up, 
the stack, drying out the recuperators. 


Therefore, it is highly important | 





Light Hournal. 


Heating Up; One Week.—At the end of 2 weeks the moisture should 
have been thoroughly driven out, and the bench may be brought up 
to a working heat by gradually increasing the amount of fire, keep 
ing the clinker door ajar now, and also supplying air through the 
primary air slides, which are opened only slightly. After 3 or 4 days 
of this heating up period the clinkering door may be closed and the 
primary air ports and dampers opened wider. When the combustion 
chamber shows a good red heat, secondary air may be admitted, and 
the bench brought up to working temperature as soon as possible, 
charging the retorts when they reach a good red heat. 

Shutting Down.—To let down a setting, all openings should be 
closed and the bench thoroughly sealed up with clay at all crevices 
around doors or stoppers. The dampers should be left only slightly 
open. Closing up the bench in this way will insure gradual cooling 
without injury from a too rapid contraction of the material. After 
the gas has been driven out of the charges left in the retorts, the 
standpipes should be closed off from the hydraulic main. It is some- 
times necessary to close down a bench for only a few days at a time 
to take care of sendout variations. At such times it is advisable to 
keep the retorts hot without allowing the bench to become overheated. 
This requires careful adjustment of the air slides and dampers. In 
some cases the proper heat may be held in the bench by simply check- 
ing the stack dampers sufficiently. During such times the furnace 
should be fed with fuel and the fire clinkered as usual. 

Adjustment of Air Slides and Dampers.—The primary air slides 
are the openings through which the fire receives all of the air for the 
combustion of the solid fuel and the production of producer gas. The 
retorts are heated by the burning of this producer gas as it unites with 
secondary air introduced above the furnace arch of the prqducer. To 
increase the heat on a setting we introduce more primary air, thus 
burning more fuel and generating more producer gas. And in order 
to burn this increased amount of producer gas it is necessary to corre- 
spondingly increase the supply of secondary air. Now the eombustible 
constituent of the producer gas is carbon monoxide, which burns with 
a blue flame. We may take advantage of this fact in adjusting our 
secondary air openings. If there is not enough secondary air entering 
the combustion chamber to burn up all of the producer gas, we will 
find this carbon monoxide in the waste gas flues, and on opening a 
stopper sight hole it may be seen burning with its characteristic blue 
flame. 

The stack damper should be opened only enough to pull in the right 
amount of primary and secondary air. If possible, and still re- 
tain the proper heat on the setting, the dampers should be checked 
so that there is back pressure shown at the middle sight hole. Such 
checking will result in decided fuel economy. If too much draft is 
carried, the hot products of combustion are carried out of the setting 
to heat the stack and the surrounding atmosphere. After air slides 
and dampers have been once properly adjusted, it should not be 
necessary to frequently alter them if the operating conditions are un- 
changed. No change being made in the grade of coal charged or the 
size ef charges nor in the kind of furnace fuel used, any sudden 
change in the heats is usually caused by an improperly clinkered fire, 
an accumulation of dust in the flues, or of patching material on the 
furnace arch stopping up the producer gas nostrils. Irregularities in 





| heats should be investigated before readjustment of air slides and 


dampers, It is sometimes found that one end of the bench runs con- 


| siderably hotter than the other end. This may be remedied by closing 


, Up One or more of the furnace arch openings at the hut end by means 
' of a tile inserted through a stopper hole. 

Tools.—For hand charging, the writer has found No. 6 charging 
scoops a convenient size. For cleaniig ashpans the long-handled, 
perforated ashpan scoop is well adapted. The acocunpnnying cut 
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shows a rake which is easily made and requires very little repairs. 
To clean standpipes it is necessary to have a supply of reamers. The 
' augur- shaped reamer, with a flexible spring steel handle, is probably 
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the best. For each.bench there should be a set-of eeeamihiies | 
clinkering bars. These are preferably flat, 1 inch thick by 3 inches | 
wide, pointed at the end. In addition to these, there are needed clink- 
ering bars of 2-inch iron, pointed with steel, and sledges for driving 
same, and hooks for pulling out clinkers. 

The charging wagons and coke barrows should be as large as the 
local conditions will permit, in order to save labor. 
Firing the Furnace.—The use of coal as bench fuel was very ably 
treated, in a paper by Mr. W. R. Rhoades, of Springfield, read at our 
last meeting. If coke is used as fuel there is a decided advantage in | 
feeding it hot as drawn from the retort. By so doing we not only | 
economize on fuel but also prolong the life of our bench, as we avoid | 
the chilling effect of cold fuel. The furnace should be fired at least | 
every 2 hours, thus insuring the advantages of a deep fire. And the | 
tire should be pushed back to keep the fire bed level. This will avoid 
short circuiting of air and irregular heating of the different parts of 

the setting. ’ 

Water or steam is used in the ashpans to keep the temperature of 
the ash.of the fuel below the fusing or clinkering point. This tem- 
perature varies for different fuels, depending on the varying propor- 
tions of fusible constituents in the ash. The writer favors the use of 
water over that of steam, as the quantity can be more easily regulated. 
The supply of water should be visible without opening the clinker 
door. A constant stream is supplied to the drip-plates and thence to 
the ashpan, where it is evaporated. The resultant steam keeps the 
ashes cool and is then decomposed into hydrogen and oxygen by the 
hot coke, from which heat is absorbed in the process. In the combus- 
tion chamber this hydrogen unites with oxygen and burns to form 
water vapor again, giving out an amount of heat equal to that ab- 
sorbed in the decomposition of the water vapor down in the fire. 
However, the use of water or steam is not unattended with an ulti- 
mate loss of heat, such loss being explained by the difference between 
the temperature of the water or steam admitted in the ashpan and that 
of the escaping stack gases. For this reason an excess of steam is to 
be avoided. 

Cleaning Fires.—With a coke fire, using coke from Pennsylvania 
coal, the clinkers should be thoroughly removed with the aid of sup- 
plementary bars every 3 or 4 days. With a coal fire, using the same 
coal, once a week is sufficient. Just before cleaning the fire the fire- 
box should be filled and the clinkering should be done entirely through 
the clinkering door. A deep fire is particularly desirable at this time 
to avoid excessive cooling of the setting by the entrance of a large 
volume of cold air through the open clinker door. 

The supplementary bars are driven in close together above the top 
water plate until their ends rest upon the brick ledge at the back of 
the firebox. They serve to hold up the coke above this point, permit- 
ting the thorough cleaning out of the clinkers and ashes below, after 
which the bars are withdrawn. The cleaning is facilitated by the 
temporary removal of the grate bars. As the work should be done 
as quickly as possible, it is advisable to arrange to have 2 men work 
together on each fire. In addition to this thorough cleaning out of 
all clinkers and ashes, the fire should receive further attention every 
6 hours. At these times through the clinkering door a light bar 
should be driven through the fire and along the furnace walls, loosen- 
ing up any clinker formation and incidentally forcing ashes down 
into the ashpan. The ashpan should be kept clean to facilitate the 
evaporation of water. By the foregoing method of furnace treatment, 
at the end of 4 years’ operation the furnace linings of benches under 
the writer’s observation have been found eaten back a distance of 
only 4 a brick or 4} inches, 

Charging Retorts.—A fixed size of charge should be adopted to 
conform to the size of the retorts, and this size of charge should be 
adhered to, the heat on the setting being maintained by proper atten- 
tion to the furnace and flues. All of the coal should be weighed on a 
scales whose accuracy is frequently tested. It is advisable to paint 
on the charging wagons the desired gross weight of the load, thus 
facilitating accurate fillings. The chargers should be taught to lay 
an even charge, keeping the coal back of the iron mouthpiece. 

QVuenching Coke. -If the coke is quenched by means of a spray or 
hose, a large excess of water should be guarded against. Water 
soaked coke is not easily marketable. For this reason the writer 
favors the use of buckets, unless spraying can be done by some method 
that restricts the quantity of water to the amount needed. 

Decarbonizing.—At regular intervals, of from 8 to 10 weeks, each 
retort should be decarbonized. This is done by burning loose the de- 
posits of hard carbon which have accumulated by the decomposition 
of the hydrocarbons in the gas and tar. There are various methods 
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of decarbonizing. The old way was that of laying a line of half- 
round tile along the bottom of the retort and. bricking up the rest of 
the mouthpiece opening allowing natural draft to circulate through 
the tile and return through the retort and up the standpipe. This 


‘method is slow, and often allows the retort to become dangerously 


hot. It has been superseded by more rapid methods, most of which 
work less injury to the retorts. The use of compressed air gives very 
good results. A common method is that of using a steam jet blowing 
into the open end of a 5-inch or 6-inch steel pipe laid in the retort. 
This forced draft facilitates the process. -This method has been im- 
proved by the addition of a small pipe coil lying in the retort through 
which the steam first passes and is superheated, thus insuring the use 
of dry steam, as well as economizing ‘on its quantity. By these 
methods 4 hours should suffice for decarbonizing a retort, if it is com- 
paratively new. If holes develop during the process, the burning of 
the carbon will be delayed, and it is advisable to patch such holes at 
once before proceeding with the decarbonizing. When the carbon is 
sufficiently loosened up, so that it may be removed easily, the retort 
is ready for patching. It is not advisable to facilitate decarbonizing 
by vigorous use of a bar, the burning out in such cases not having 
been sufficiently prolonged. 

Patching Retorts.—A retort as installed is in one piece, but through 
unavoidable conditions of operating it undergoes sudden contractions 
by cooling, as when charged, and soon cracks appear. These cracks 
become filled with carbon, which binds the retort together and pre- 
vents leakage. But occasionally we find holes caused by pieces of 
retort falling out. These are more especially in evidence after de- 
carbonizing, as the decarbonizing process burns out the carbon in the 
cracks. To properly patch these holes without letting down the 
bench often calls for considerable skill. A hole may be covered with 
a tile and fireclay plastered around it; but such is not good practice, 
as it leaves an objectionable obstruction in the retort. A better plan 
is to fill the hole with a good grade of retort cement and make the 
patch conform to the regular shape and size of the inside of the retort. 
To do this it is often necessary to insert, through a stopper hole in the 
face of the bench, a large, flat iron bar so bent that a flat surface can 
be held against the outside of the retort over the hole. Then, from 
the inside of the retort, using a paddle, the hole can be filled with 
cement, backing up with the bar on the outside. The cement sets at 
once and the bar is withdrawn. A large hole in the top may be 
patched from the outside of the retort, backing up with a bar on the 
inside. If there is no convenient stopper hole, it is sometimes neces- 
sary to make an opening for the purpose. Holes of any size may be 
smoothly patched by this method. The writer recalls an experience 
with one measuring 18 inches by 24 inches, running up the side, and 
part way across the top of the retort. A piece of heavy sheet iron, 
bent to conform to the inside of the retort, was used as a form on 
which the retort cement was plastered, working through an opening 
in the wall outside of the retort until the hole was filled. The sheet 
iron was withdrawn after the cement had had sufficient time to set. 

After patching a retort the furnace arch should be examined for 
pieces of retort or patching material. If this has been neglected, it is 
sometimes necessary to use a bar and sledge to loosen up such ma- 
terial. It is important that the furnace arch nostrils and secondary 
air openings be kept clear. 

If after decarbonizing the retort is charged with coal, a large part 
of the gas from this first charge will be lost through the innumerable 
small cracks. Consequently the writer favors the practice of first 
charging a mixture of coal tar and coke breeze, in order to carbon up 
the cracks and prevent leakage in the subsequent coal charges. 

Cleaning Standpipes.—No other work is more disagreeable and 
exhausting than that of punching stopped standpipes, and the neces- 
sity for such work should be minimized. If the carbonizing con- 
ditions are favorable for the production of lampblack, if for any 
reason the gas does not quickly leave the retort and suffers undue 
exposure to the hot retort walls, standpipe trouble may be expected. 
If the gas must travel the length of a long, through, horizontal re- 
tort or a long inclined retort, or if the charge is too small for the re- 
tort of shorter length, or if the dip pipe seal is heavy and irregular, 
the gas will be overheated in the retort, and an excessive ammount of 
the hydrocarbons will be decomposed into carbon and simpler hydro- 
carbons or hydrogen. This free carbon in the form of lampblack 
adheres to the tar coated #tandpipe, and accumulates along with more 
tar, gradually closing up the pipe. In the meantime, the tar in this 
mixture, by exposure to the hot gas passing through the pipe, has its 
light oils distilled off and is converted into a hard and tough pitch, a 
substance sometimes very difficult to remove. 
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Large standpipes are a partial remedy, as they act as better con- 
densers for the lighter tar, thus keeping the inside of the pipe washed 
down, as it were, with tar. Steel pipes are more efficient in this par- 
ticular than heavy cast iron pipes. Palliative remedies for stopped 
pipes have been used with more or less success. A small stream of 
water running down the inside of the pipe will better condense tar 
and help to keep pipes clear. The writer visited one plant where it 
was the practice to place in the iron mouthpiece, just before closing 
up, a large lump of cannel coal. The light tar from this coal helped 
keep the standpipes clear. Gas works mechanics have taxed their 
ingenuity in the construction of efficient pipe reamers, to cut out this 
hard deposit. 

But it seems that we are shooting wide of the mark when we 
neglect the primary cause of stopped standpipe trouble. If our car- 
bonizing conditions are such that an excessive and troublesome 
amount of lampblack is formed, it is the part of wisdom to improve 
those incorrect operating conditions. In one plant with which the 
writer was connected, where long, through retorts were in use, lamp- 
black trouble was overcome by bricking up a wall in each retort, 
making them one-half as long.' In another case the remedy was 
found in increasing the size of the charge, correspondingly increasing 
the heat on the setting. Again, a deep and irregular seal on dip 
pipes has been decidedly improved by the installation of a separate 
tar and liquor outlet on the hydraulic main. 

Cleaning Hydraulic Main.—Hydraulic main stoppages are usually 
concurrent with standpipe stoppages and have the same origin. 
Lampblack deposits itself in the hydraulic with the tar, forming a 
substance too thick and viscous to flow away. Various expedients 
have been adopted to handle this. By the use of steam jets along the 
bottom of the main the fluidity of this heavy tar and lampblack mix- 
ture may sometimes be increased. 

Also, by pumping a stream of ammonia liquor continuously 
through the main, circulation may be increased, and thus a part of 
the lampblack be discharged before it has time to settle down and 
mix the tar; but the writer has seen carbonizing conditions so bad 
that these remedies failed to overcome the difficulties, and it was 
necessary toemploy men continuously cleaning out the hydraulic 
through the cleaning pockets provided for that purpose. To arrive 
at the proper solution of these difficulties, we must realize the cause 
of any excessive lampblack production and change any incorrect car- 
bonizing conditions. In other words, we must avoid excessive over- 
heating of the gas in the retort. To be sure, this cannot be entirely 
avoided in a horizontal or inclined retort, however large the charge, 
or however short the retort, as well as imthe modern vertical retort. 
But the nearer we approach vertical retort practice in this particular, 
that of the treatment of the gas in the retort, the more surely will we 
avoid excessive lampblack formation with its resultant standpipe 
and hydraulic main stoppages, as well as the excessive formation of 
naphthaline. 

Naphthaline.—This latter substance, being formed under these 
same adverse conditions in the retort, also presents to us a problem 
in carbonization. We may devise any number of methods of con- 
densation or of scrubbing to handle this substance after its formation ; 
but it originates in the retort. And it is only by changing conditions 
in the retort itself that we may be able to prevent its formation 
and retain in the gas the valuable illuminant from which it is formed. 


The retort house offers an interesting field of study. Present 
methods are not perfect. The thermo-chemical reactions in the re- 
tort are not as yet-thoroughly and generally understood. But they 
are now the subject of earnest consideration among gas engineers. 











Intersection Flatbush Avenue and Fulton Street, Brooklyn, N. Y. 


the temper of the pedestrian, since the tasks can only be performed 
in small sections.—‘‘O.”’ 








Working Standards of Light and their Use in the Photo- 
metry of Gas.' 


— 
[A paper read by Me. Cuarves O. Bop, before the Franklin Institute. | 


This paper will deal with such standards only as are generally used 
in testing the illuminating value of gas produced in this country. 

It is well first of all to define clearly what is meant by the unit of 
light as understood by gas people. It is the average light, measured 
in a horizontal direction given by Parliamentary sperm candles 
prescribed by the British Metropolis Gas Act of 1860, said candles to 
be 6 to the pound and burning 120 grains per hour. This, of course, 
would not refer to 1 candle but to the average of many candles; for 
candles differ in light giving value over a considerable range. This 
unit, it is clear, could not be definitely set aside for reference until 
there appeared a light source of sufficient constancy to be competent 
to preserve this unit when once its value had been incorporated in 
that source. 

The first lamp which undertook this office was the pentane air gas 
flame, devised by A. Vernon Harcourt, this flame being maintained 
as seen by the screened eye at a constant height of 63.5 mm. and the 
fuel supply coming from a definite mixture of air and pentane vapor 
contained in a small holder. This flame was naked, of approximate 
shape of the candle flame and received its fuel without the interven- 
tion of a wick. Furthermore, its value through height regulation 





Resulting from this, we shall see the adoption of improvements in 
retort house practice. We shall see the removal of the difficulties 
which now militate against smoothness of bench operation. We 
shall also see the accomplishment of better carbonizing results, as 
our carbonizing methods advance to a more scientific basis. 








A Sample Network of Pipe and Other Matter. 
sscupuiiiienetiiali: 

The great amount of work and attendant worry obligatory to main- 
tain the supply of gas, water and electricity where subways, under- 
ground railroads and the like are being constructed, is well illustrated 
in the picture herewith, which shows the conditions that have existed 
for many months at the point in Brooklyn where Flatbush avenue, 
Fulton street, Hudson avenue and Nevins street intersect. Practically 
all of the sub-surface structures have to be relaid, and the elevated 
constructions upheld, much to the loss of the Companies and more to 





had been so adjusted as to give a light exactly equal to the average 
of many candles. This is an important point, for in later years when 
the effects of atmospheric changes upon the various flames were 
studied, it was seen that these two flames being so similar, would be 
nearly if not quite equally affected. 

The London Board of Trade Committee on Photometric Standards, 
appointed in 1891 and reporting in 1895, were so confident of the 
worth of the pentane air gas flame as to state : 

‘5. We find that the 1-candle light flame proposed by Mr. A. Ver- 
non Harcourt as giving a standard light and commonly known as 
the ‘Harcourt Pentane Air Gas Flame,’ when used under the con- 
ditions defined, does constitute a very exact standard, capable of be- 
ing reproduced at any time without variation of illuminating value. 

‘*6. We have satisfied ourselves that the light given by Mr. Har- 
court’s above mentioned pentane air gas flame as defined, in respect 
to the conditions of its production in the Spee (Sec. III.) is a 


true representative of the average light furnished by the sperm can- 
dle flame constituting the present standard. * * *.” 
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The claborate determinations covering a period of 13 years over 


which this pentane air gas flame had been tested against the average 
candle and from which the Board of Trade Committee satisfied them- 
selves were as follows : 

Value of Air Gas Flame 





Date. Observers. in Standard Candles. 

yp eee oT a rr .994 

1879 ..c.c pM AEM, SBPOWR. . 2... cc cc cccccches .990 

1881 . wes We MEO... os Stk 6 ear Pann + 0S eae .998 

{887....British Association Committee. ........ 1.016 

I888.... 43 “ S" .* gine 1.006 

1SOR <.ccGREE WE EPTIMIIDD oon vc ccccccccsseucs 1.008 

1GGA-ey eee OL os so ccc cc uccce ues endanda .998 
I eee UES xe vaenscesetenedion 1.001 


These facts and quotations are cited because it has been the custom 
for the illuminating gas industries of this country to follow the 
methods set by the London Gas Referees, especially in photometric 
affairs. So that, while in 1895 the unit of light still officially resided 
in the average sperm candle, there existed another source where one 
could go and obtain its value far more readily. Yet this air gas 
lame with its attached holder lacked the portability of the candle, 
and so another effort was made to place the unit in safe but portable 
keeping. Mr. Harcourt proved to the satisfaction of the Referees that 
he had devised such a lamp in 1897, called the 10-candle pentane 
lamp, and the Referees adopted it at the assigned value of 10 stand- 
ard candles. 

If custom is to be followed, therefore, the unit of light as under- 
stood to-day by the illuminating gas industries of the United States is 
l-tenth of the Harcourt 10-candle pentane lamp. There are in use in 
this country to-day over 150 such lamps, or American reproductions 
of them, and their use is extending rapidly. It is a good indication 
that the American gas industries desire a more intimate acquaintance 
with the unit, in order that more accurate photometry may result. 

Standards of light are of three kinds: Primary, secondary and 
working. A primary standard is one that may be built and operated 
from a written specification. The chief quality desired is reproduci 
bility, even if this has to be obtained by infinite pains and for a short 
time only. 

A secondary standard, once calibrated against a primary standard, 
must have the quality of constancy. It should also, if possible, be 
inexpensive, portable and easy to set up and operate, but not neces- 
sarily reproducible. 

A working standard, as its name indicates, should be one adapted to 

the work in hand, It may be calibrated as often as desired or as is 
necessary, 
Until recent years the gas industries of this country largely used 
the candle for each of the four purposes defined above; it was unit, 
prinary, secondary and working standard all in one. And it may be 
suid that the nearer a standard can come to fulfilling all these condi- 
lions accurately the more ideal it will be, except that the unit is small 
for practical measurements. With the exception of Violle’s suggested 
primary standard, which is the light emitted from a square centi- 
meter of molten platinum at the temperature of solidification, all the 
other feasible primary standards have depended upon incandescent 
carbon for their luminosity. This carbon may be in a fixed position 
and rendered incandescent by the molecular agitation produced 
through an eleetric current, or it may be in a free stream gaining its 
luminosity through the application of heat as in flames. ; 

The attempt to preserve luminosity constant in flame standards is 
made in either of two ways: (1) By a uniform consumption of fuel ; 
or (2), by the maintenance of a constant flame height. Granted a 
fuel of definite composition either of these methods would probably 
Succeed were it not for changes in the atmosphere supporting flame 
combustion, The luminosity of the @arbon particles, apd consequently 
of the tlame, is said to vary as the fifth power of their absolute tem- 
perature, Changes in the atmospheric component of the gaseous fuel 
tage will, therefore, produce variations of flame temperature and 
= ¢ luminosity. So that, with the greatest care in specifying 
“7 : naire operation and fuel for these primary standards of 
“ys ‘ — —— it has not been possible to secure the reproducibility 
hee 7 ig t value to within less than a range of 3 percent. The 
ety istalt in Germany will certify lamps (Hefners) that come 

‘|. per cent. above or below as regards their light value as com- 
pare: with that of the standard lamp. 
Oe 2 64 pentane lamps that have been standardized by the photo- 
sag epartment of the Philadelphia gas works 8 have fallen more 

“"\ 1} per cent. from the normal as compared with an imported 


Referees, and 3 of these were found to have done so through faults in 
construction. As indicative of the constancy of pentane lamps upon 
intercomparison I will cite an instance: English Lamp, No. 51, was 
imported from London, January, 1900, having an ascribed value of 
10.0055 candles, sealed and certified by W. J. A. Butterfield as com- 
pared with one of the lamps proved by the Referees to give a value of 
10 candles. On May 13th, 1904, this English lamp 51 (value 10), 
imparted a value of 10.04 to American lamp No. 2 as an average of 60 
readings. On May 17th, 1905, American lamp No. 2 (10.04) imparted 
a value to American lamp No. 89 of 10.02 as anaverage of 100 readings. 

In the summer of 1907 this American lamp, No. 89, was taken to 

London, its value being unknown to the London Referees, and it was 
compared with one of their proved lamps of 10-candle value. Upon 
this test American lamp No. 89 had ascribed to it a value of 9.99 
candles as against the above-mentioned value of 10.02, which it bore 
from calibration on this side of the water. This is a remarkable 
agreement, there being a discrepancy of only 3-tenths of 1 per cent. 
It is apparent that the pentane lamp has the quality of constancy 
and is, therefore, able to act as a vehicle in conveying a given value 
to any of our working standards in gas photometry. Being constant 
for a given atmospheric condition, the original lamp in London may 
also be depended upon to maintain accurately the unit of light value. 
From these two considerations we see that it is now possible by means 
of good working standards to measure the quality of our gas in terms 
of the true English unit of light. 

We will now consider the qualities which should be possessed by 
the ideal working standard and then proceed to the discussion of those 
working standards which are in general use in America. These re- 
quirements are : 

1. That it should be readily portable, of simple construction and 
operation, and of unvarying dimensions. 

2. It should have an independent fuel, reasonable in price and 
readily procurable, of definite chemical composition with a fixed boil- 
ing point. . 

3. The flame should be of the same order of luminosity as the test 
flame, of a similar color, fed without a wick, at a constant pressure, 
through a constant opening, and no chimney should intervene be- 
tween it and the photometer disk. 

4. The lamp should be burned in a quiet, adequately ventilated 
room of uniform temperature and be supplied with pure air of the 
same temperature. After reaching thermal equilibrium its flame 
height should be set and all the conditions named above having been 
complied with, the flame height and flame value will remain un- 
changed for that particular atmospheric condition. 

5. It is known that all flames being supported in combustion by 
atmospheric oxygen are influenced by the condition of that atmo- 
sphere as regards carbonic acid content and water vapor content. It 
is desirable, therefore, that the luminosity of the standard used 
should, as far as possible, be influenced in the same direction and to 
the same extent as the test flame. In this way the correction in value 
is automatic. 


Common Working Standards.—Reports were received by the Am- 
erican Gas Institute from the gas companies in about 80 of the largest 
cities in the United States, showing the following working standards 
to be in use: 

A. British candles of several impernene: Used by 31 of the 40 
municipal and State inspectors, and by 41 gas companies. 

B. Edgerton standard, used by 18 gas companies; no municipal or 
State inspectors. 

C. Hefner lamps, used by 1 municipal inspector ; 5 gas companies. 

D. Electric incandescent lamps, used by 2 municipal inspectors ; no 
gas companies. 

E. Elliott lamp, used by 11 gas companies. 

F. Pentane lamp, used by 31 gas companies and 3 municipal in- 
spectors. 

G. Jet photometers, variously manipulated, used by 28 gas com- 
panies, 20 of which also use bar photometers. 


Of these working standards we may eliminate from consideration 
D (electric incandescent lamps), also G (jet photometers) ; D because 
no companies use it, and for the reason that it is unaffected by atmo- 
spheric changes and so is unsuited for testing gas flames which are so 
affected ; G for the reason that, while by flame phenomena it serves 
to indicate the direction of change in candle power and can be cali- 
brated fairly well, yet in the true sense it is not a photometer and 
makes no use of the light standards under discussion. In justice to 
the electric incandescent lamp it should be said that it is to-day the 
most trustworthy custodian of the”unit of light, and is employed at 
the Bureau of Standards for that purpose. 

A. Candles.—As a working standard these have back of them the 





English pentane lamp certified by the Secretary of the London Gas 


weight of long usage, of being mentioned in many contracts, and. of 
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general adaptability. They are still in the lead, numericatly, as a 
standard. They possess a light of correct color, they are cheap to 
transport. This is all that can be said in favor of them as a working 
standard. There is no doubt that the name ‘ candle power ”’ has had 
much to do with their retention. In single determinations, which is 
the function of a working standard, they do not prove constant. 
Hence, gas companies must allow a safe margin for their vagaries. 
Their average variation above and below normal, as thoroughly ob- 
served by the Dutch Photometric Commission, was 2.87 per cent., and 
individual variations were over 9 per cent. above and below normal. 

Furthermore, the users of candles in this country are now in an 
anomalous position. One requisite in the past to make a candle of 
official value was that it should be certified by the London Gas 
Referees. For several years now the pentane 10-candle lamp has been 
the official standard in England, and it is not likely that the Referees 
are still certifying candles; yet we import them and trust to their 
being made in accordance with specifications. The last specifications 
for the purpose of securing uniformity in their manufacture were 
issued in 1894, and these were so minute that they have rarely been 
complied with by the manufacturers. 

Not only is the candle specified - its weight, buoyancy, composition, 
material, wick, method of plaiting wick, its ash by weight after burn- 
ing, melting of sperm, etc.—but a rigid method of burning them is 
laid down. In the warmer and more humid parts of this country itis 
next to impossible to comply with these regulations for burning them. 
They are particularly susceptible to the influence of moisture in the 
air, and in the warm days of last summer we made the attempt to put 
this humidity influence in the shape of a formula. 

For Philadelphia, using the short candle of the ‘‘B. T. 8.” brand, 
we would say, candle power = 1 + .0087 (9.3 — e), where 9.3 liters of 
water vapor per cubic meter of dry air is normal, and where ‘‘e”’ 
represents liters found present. It is not expected that this formula 
can be applied to individual readings, but only to averages of a con- 
siderable number. . 

Mr. H. G. Bishop, of Baltimore, has furnished me with data con- 
cerning the grains of sperm consumed in 10 minute intervals, extend- 
ing over a period of 8 years and averaged by months. This shows the 
effect of humidity very well. 

Jan....40.08 


Feb... 40.07 March ..40.42 April ...40.55 
May. . ..40.42 June...39.18 = July...... 38.77 Aug..... 38.62 
Sept. ...39.46 Oct ... 39.94 ere 39.82 Dec... ..4€.05 


These are the results from large averages, running from 120 to 235 
determinations in each monthly classification, so that all wide varia- 
tions are smoothed out. The normal consumption of sperm for a 10- 
minute interval is 40 grains, and readings are discarded where the 
sperm consumption varies more than 5 per cent. from the normal. 
As seen from the above figures, the average consumption for the 
month of August is 3.5 per cent. below normal; so there must have 
been days, even in latitude 40° North, when it would have been im- 
possible to secure a determination using candles if they had burned 
in normal accordance with humidity conditions. It would be rather 
discouraging to try all day for a correct determination of candle 
power with the certain knowledge that if the humidity did not de- 
crease none could be obtained. The remedy would seem to lie in 
enlarging the limits of permissible variation from the 40-grain rate. 
But as the case stands, if the candle is accepted for a working stand- 
ard the method of its use must be accepted also. 

Candles imported from different sources differ in value, this differ- 
ence being in some cases as much as 7 percent. The number of 
threads per strand of the wick differ, the melting point varies, the 
curvature of the wick during burning has an important bearing on 
the luminosity of the flame, its temperature being affected. 

In spite of these damaging facts many people have an abiding faith 
in the accuracy of these candles as a working standard, and when in 
comparison with some other standard there occur irregularities, they 
are quick to attribute them to the other standard. In order to cover 
this phase of the argument I selected from 30 boxes of candles 1 candle 
each, and, arranging them in pairs, tested the 15 pairs against each 
other in a comprehensive manner, In this way I obtained the aver- 
age relation existing between the pairs and found that the highest 
variation above this was 11.5 per cent. and the lowest was 7.5 per cent. 
below. It is plain, therefore, that the fault lay in the candles them- 
selves. 

Finally, it cannot be claimed that the manipulation of the candle 
in making the determination of illuminating value is either simple or 
easy. There is the trouble of cutting it in two and waiting for the 
cups to form properly ; its adjustment of flame axes to a correct posi- 


——ee 


tion and distance from the light under comparison, for {| 
twist about as they unbraid ; the nice adjustment.of the balayce 4), 
the anxiety of watching for it to turn; the flickering of th» {1 
caused by the minutest draft ; the necessity of raising the c:idles j) 
their holder as they are consumed. 

For the reasons enumerated above it is difficult at this ‘ine ,, 
justify the use of candles as a standard of light except whi ¢\, 
average of a great number of determinations is used ; or whic |it,), 
accuracy is required ; or when the place of test is so remotely |vexted 
as to make other standards not feasible, or else legislative or ¢ trac 
obligations force their use. 

[To be Concluded ] 
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On the Comparison of Public Street Lighting Effects, 


— ——— — 


[By Me. W. H. Y. WEBBER, in Gas World.| 

It is very desirable at the present juncture, when the electric liy} 
ing interest is excusably bent upon making a strong bid for the yp» 
covery, by the agency of the flame are lamp, of the public: street 
lighting, which the open arc lamp is losing, that gas engineers an¢ 
others concerned in the matter should form a settled judgment . 
garding the data upon which rival methods of public street lighting 
by electricity and gas ought to be compared. Apart from such ques 
tions of taste as whether the full orange-colored flame arc, a primrose 
colored flame, a white (open) arc, or an incandescent gas mantle has 
the most pleasing appearance, the superiority of the first named, o 
the first two, is invariably rested by electricians, first, upon their hig) 
luminous intensity, and, secondly, upon their peculiar polar ligh 
distribution. The flame ares take the same quantity of electricity as 
the ordinary open are lamps, which is about half a unit per hour, for 
the usual 10-ampere size. Thus, the former have no advantage whiat 
ever in this respect, whilst, on the other hand, they are at least thrice 
as expensive ip carbons and wear and tear. But it is claimed fo; 
them, and the claim may be allowed, that they are from three to four 
times as efficient in respect of the conversion of current into luminous 
intensity, and have a more favorable polar distribution. The latter 
is a very important consideration, which has hardly received due 
recognition in connection with the employment of high power, or, 
indeed, any lamps. : : jee 

Photometry, as applied to determine the illuminating power of gas, 
originally referred simply and solely to the luminous intensity of the 
horizontal ray proceeding from the illuminant. It is quite correct to 
call the result of this measurement the illuminating power of the gas, 
as compared with the standard against which the horizontal Jumin 
ous intensity is balanced ; because every variation of the luminosity 
of the gas appears in this selected ray of light. It was natural to 
transfer the same method of light measurement from the gas to the 
burner; but this change concealed an opening for misunderstandings. 
Gas may be justly rated as of 16 or any other candle power ; but it 
may not be strictly accurate to speak of the burner used for making 
the measurement as merely a 16-candle power burner. It will be so, 
for purposes of comparison, if the radiation of the light is equal in 
all directions, and if the comparison is with another source of a simi- 
lar property in this respect. Thus, a standard test burner, whether 
Argand or flat flame, really gives as much more light than a stand. 
ard candle as the illuminating power of the gas burner by it applies; 
because both lights are freely radiating into space, and have practi: 
cally the same polar distribution. At any rate, this is true of Argand 
burners and candles. It begins to cease to be true with regard to flat 
flame gas lights and carbon incandescent electric lamps, which give 
more light from their flat sides than from their edges, in the horizontal 
direction. The difference, however, is not of great practical import: 
ance in either case, as these lights are commonly viewed from all di- 
rections. : eee be 

** Polar’’ Light Distribution.—When the polar distribution of light 
from a seurce departs widely from the spherical, it clearly becomes 
important to take account of the degree of this divergence, and to 
correlate it to the purpose for which the light is required. The greater 
the difference from equal spherical radiation, and the more intense 
the luminosity of the rays in question, the more important it becomes 
to take this characteristic into account in comparing different sources. 
An example in point is the difference between upright and inverted 
gas burners ; the former showing nearly the whole of the light hor: 
zontally, and within angles of 35° above and below the horizontal, 
with a slight preponderance above it, whereas the latter show mos 
light in the lower hemisphere. This is speaking for the bare mantles, 
without reflectors or shades. In practice, however, the inverted 
mantle invariably has a more or less effective top reflector. which 
may help, to a small extent, its downward radiation, but is pow erless 
to increase the horizontal intensity. For it is obvious that a re‘lector 
can only have the later effect when its disposition with relation 
the total spherical radiation is such as to enable it to reinforce some 
rays at the expense of others. Thus, in the case of an uprigh' _— 
tle, all the radiation proceeding upwards above a determined ang! 
can be reflected outwards instead by a convex superior reflecto: Pig. 
1). This shows a proper disposition of the top reflector in a ub . 
street lantern. It has been observed that the most useful «ire 
tion. of the light of any public street lamp is at angles of not les~ than 
6° below the ovlacutel passing through the source ; for then it » a 
the street level somewhere within a useful distance, governed \y 
height. ’ 

ith regard to high power street lamps, it is of the first imp« tao 

to ascertain the effect of their polar distribution of light, in ral! 





to their height and spacing. In the upright incandescent gas be 
‘ 


as al 
qont 
fect] 
thro 
intel 
by t 
mos 
gro 
of tl 
The 
flan 
trib 
and 
Plai 
at n 
the | 
cire 
ang 
(as 
as i 
wol 
this 
inte 
gro 
not 
for 
der 
ligl 
the 
spa 
T 
tot 
kin 
ant 
lan 
tio! 
for 
she 
the 
pal 
sib 
po! 
the 
me 
int 
Wi 


mi 
th 
re} 
be 
uy 
ro 
ru 
ph 
th 
th 
tic 

th 

th 
of 





icky 
anid 
Alhie 
sin 


the 
ttle 
ited 
ract 


rit 

re 
ree 
and 

re- 
ting 
ues 
OSe- 
has 
4 or 
igh 
ight 
V as 
, for 
hat- 
rice 
for 
‘our 
OUS 
tter 
due 
or, 


vas, 
the 
‘t to 
Jas, 
nin- 
sity 
l to 
the 
1g8. 
it it 
cing 
> SO, 
J in 
imii- 
her 
nd- 
ies; 
icti- 
and 
flat 
rive 
ntal 
ort- 


| di- 


ght 
mes 
ll to 
ater 
nse 
mes 
ces. 
rted 
ori- 
tal, 
nost 
les, 
rted 
nich 
‘less 
ctor 
1 to 
ome 
jall- 
angle 
Fig. 
blic 
rec- 
han 
ikes 
- the 


ance 
tion 
ner, 





April 6, 1908 


American Gas Pight Zonrual. 


585 





= . 





—_—_ 





a3 


Fig. !.—Upright Mantle with Convex Top Reflector. 


asalready stated, the maximum luminous intensity is produced hori- 
wntally or slightly upwards; which circumstance lends itself per- 
fectly to the intensification by top reflection of the rays depressed 
through an angle of 5°. Therefore, if the photometrical horizontal 
intensity of such a source is, say, 1,000 candles, this will be reinforced 
by the valuable amount precisely in the direction where it will do 
most good. From the height of 20 feet the 5° ray will strike the 
ground within 74 yards. Roughly, every foot of vertical elevation 
of the source means 10 feet in the range of the 5° downward ray. 
The 10-ampere open arc lamp, the inclined carbon are lamp (‘‘ Ori- 
flamme ’’), and the ‘‘ Crompton-Blondel ” yellow flame are have dis- 
tribution curves as in Fig. 2. The disappointing character of the first 
and second sources is explained by their defective polar distribution. 
Plainly, outside a ring with a radius corresponding to an angle of 50° 
at most with the vertical, these lamps show a great falling off. Even 
the Crompton-Blondel flame are confines its superior brilliancy to the 
circle round the vertical passing through it which is described by the 
angle of 70°. Assuming such a lamp to be 28 feet above the ground 
(as the oxpemneeeet lamps in Cannon street), which is quite as high 
as it could be seen through a fog, its maximum luminous intensity 
would fall off suddenly at a distance of 81 feet to the ground. At 
this radius the illumination in candle feet, according to the figured 
intensity, works out at 0.38. At the angle of 80°, which strikes the 
ground 158 feet away, the original intensity of the lamp is apparently 
not more than 1,000 candles, and the illumination in candle feet there- 
fore falls to 0.04. Therefore, in order for the best advantage to be 
derived from the polar distribution of Crompton-Blondel flame are 
light, the lamps, 28 feet high, should be near enough together for 
their 70° rays to meet at the ground level—that is, they should be 
spaced not more than 50 yards apart. : 

The above calculation assumes the correctness of the value ascribed 
to the particular flame are om In the case of most lamps of the 
kind in service, however, the luminous intensity is rarely so high, 
and fluctuates very noticeably. Measurements of flame arc 10-arapere 
lamps actually in operation in a London thoroughfare betray varia- 
tions of from 2,500 to 1,300 candles maximum intensity. It is, there- 
fore, impossible to credit them as regularly giving the high efficiency 
shown by the best example in Fig. 2. Even so, there would remain 
the question of what intensity of luminosity is the most suitable for a 
particular case of public street lighting, having regard to the permis- 
sible height of the ae. columns (or suspended lanterns) ; to the 
polar distribution of the light ; to the ratio between the brightest and 
the darkest spots; to the trustworthiness and convenience of the 
means proposed ; and to the cost. Other questions, of taste, and the 
influence of the color and composition of the spectrum of the light 
will also arise with reference to particular cases. 

The Convention of ‘‘ Candle Feet.’’-—Although it is the easiest and 
most direct way to compare artificial lighting effects by working out 
the illumination to the convention of ‘‘ candle feet,” it is necessary to 
remember that this is a mere mathematical exercise, susceptible of 
velng upset by several important practical considerations. It rests 
upon assumptions which are true for the purposes of the photometer 
— but cannot all be taken for granted out-of-doors. Thus, the 
rhe inverse squares, which is the foundation of all comparative 
onnetay entails the neglect of all reflection effects, and assumes 
on the eye never catches sight of the source of lightitself. How far 
a eH is from being fulfilled in the streets needs no demonstra- 
eel " fact is very obvious ; but not so clear is the extent to which 
of isua calculation is vitiated thereby. Dr. Louis Bell remarks on 
of pe : ** This law of inverse squares is verge | true of every case 
a ree distribution of energy from a point within a homogeneous 
om what It does not hold in considering a radiant surface 
with : e, nor for any case in which the medium is not homogeneous 
“sae ie radii considered. By reason of these limitations, in prob- 
= va practical illumination the law of inverse squares can be con- 
lead ‘ only as a useful guide, for it is far from infallible, and may 
“ dint, rw inaccurate results. It is exact only in the rare case of 
— ne Pee @ minute point into space in which there is no refrac- 
pw : “eager Dr. Bell goes on to point out that a search light 
“dl ame the rule; here there is a source of radiation; but as many 
ible of the rays are reflected and refracted by lenses so as to 

ne paler parallel beam, which preserves its luminous intensity 
ak yes istance from the apparatus. If the beam were composed 
a soa fe, parallel rays, its luminous intensity would continue un- 
whieh to any length, save as diminished by atmospheric absorption, 
Re search a envrmously with the state of the weather. What is true 
= ye an ights, magic lantern lights, etc., is also true, so far as it 
eB . reflector lighting, in which the free spherical radiation is 

‘. Other considerations affecting the simple mathematical 


rule of fp wo . ° . ° 
le lia — radiation arise out of the different dimensions and color of 


T f ine + . . 
— — oe circumstance of the lamps which light the streets being al- 
age l view of the wayfarers discounts enormously the practical 


‘ caleulated or measured minima, when the street lighting units 


are near enough together for several to be seen at once. 
stinctively seeks the light, and, provided the dark spots in the middle of 
the road are not too extensive, does not, in point of fact, notice their 
existence. 





The eye in- 


The eye, moreover, as is well known, is incapable of directly compar- 


ing by inspection the brightness of one light source with that of an- 
other in the field of vision. 
number of brilliant lamps, such as electric ares, is viewed together, 
the impression conveyed is that of bright lighting, which might not 
be borne out by reference to the photometric values. When the spec- 
tator’s eye is situated just short of a brightly illuminated spot sur- 
rounding a powerful lamp overhead, he cannot see distinctly through 
and beyond this brightly illuminated region. 
moves past the nearest lamp he looks towards the next. Thus the im- 
pression respecting the quality of an example of street lighting which 
is formed in the wayfarer’s mind is largely influenced by the fact of 
its being a moving panorama to him; and if he, being a non-technical 
person, were told of the method by which the merit of the installation 
is judged, according to the rule and practice of the photometer room, 
he would be justly surprised. 


Consequently, if a perspective of a 


And as soon as he 


Criticism of the Portable Photometer for Illumination.—It is to be 


doubted if the employment of the portable photometer for the measure- 
ment of the quantity of light existing diffused in a street is quite trust- 
worthy as a check upon the calculated effect of the lamps. Asa means 
of checking the stated intensity of the luminants themselves, the port- 
able photometer, properly used, is of value. When it is sought to 
ascertain, by actual comparison with a portable standard of light, the 
intensity of the illumination received upon the screen of such an in 

strument, as viewed by an observer, the trustworthiness of the deter- 
mination is open to criticism on several counts. Such points as that 
of the proper height of the screen from the ground, and the sensitive- 
ness of the method of balancing the lights on the low scale of intensity 
prevailing over the greater part of the field of operation in which the 
traffic circulates, appeal to everyone. 
strumental arrangement hitherto available is adapte 
all the effects of diffused illumination of which the vision of a passer- 
by naturally takes account. 
February number of the Illuminating Engineer, p. 97: ‘‘ The foot- 
candle, ‘as already defined, assumes that the illuminated surface 
directly faces the source of light. If the surface is inclined to the 
direction of the rays of light, the illumination will diminish in pro- 
portion as the projected area of the surface diminishes when viewed 
from the source of light. 
seen full, to nothing when seen on edge.’’ This consideration is called 
by writers on the subject ‘‘ the law of the cosine.”” It means, simply, 
that if the intensity of light falling vertically upon a surface is unity, 
that falling upon a surface inclined away from the line of the incident 
ray will be diminished as the cosine of the angle of incidence. It is a 
somewhat curious convention with writers on optics, as Mr. Trotter 
remarks, that they call this angle of incidence, not as the ordinary 
man would recognize it, namely, the angle between the path of the 
incident ray and the surface upon which it impinges, but the angle 
between such ray and the perpendicular to the surface, otherwise 
called the ‘‘ normal.”’ 
ing horizontally, parallel with the surface of the ground, is said to 
have 90 incidence; and a ray falling perpendicularly beneath a lamp 
is of 0° incidence on the ground. 


It does not nr go that any in- 
to accommodate 


As Mr. A. P. Trotter observes, in the 


The visible surface varies from unity, as 


Thus, in the language of optics, a ray proceed- 


It follows from the foregoing that the angular relations between a 


plane portable photometer screen and the light falling upon it may be 
illustrated as in Fig. 3. 


If'AO represents the position of the screen 























4 B 
0 ~ 90° 
600 F 80° ¢ 
1000 70° 
108 a D 
gue 
2,000 : sia 
500 
oe ea ae w O ae re 


Fig. 3.—Illustration of the Law 
of the Cusine. 


Fiz. 2.—Polar Distribution of 
Electric Are Light, 


at right angles to the source of light, then it is getting all the radiation 


ossible, for the angle of incidence is 0°; and the cosine of 0 is 1. 
he lengths of the perpendiculars, BE, CF, DG, in proportion to the 


ny dag AO, indicate the decrease of illumination received by reason 
of t 

nation increases, until at incidence 90° it is 0, and the illumination 
accordingly falls to nil. 
screen having a plain surface can be so manipulated in any situation 
receiving illumination from severgl sources as to do justice to all. 
Perhaps if the screen were covered witha hemispherical lens, it would 
nearly resemble the light-collecting human eye; butthatisa question 
for opticians. At any rate, the plane portable photometer screen, at 
whatever angle inclined, cannot receive on equal terms all the diffused 
illumination proceeding from more than one lamp. 


e slope of the surface, being so much less than unity as the incli- 


It is evident that no portable photometer 
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If the ordinary portable photometer screen is a bad substitute for 
the human eye in testing diffused street lighting effects, the photo- 
graphic camera is worse. No photograph of an uneven lighting effect 
which includes the lamp in the field can do justice to the scene as 
viewed by the eye, because actinism is not vision. The lamp is always 
excessively irradiant, and the dark places too gloomy. The human 
capacity for perceiving objects has no photometric equivalent. On the 
contrary, vision is at its best under artificial conditions where the 
actinic plate is blind. If perception is measured by its power with 
different colored lights, then, taking yellow light as unity, it falls to 
1-twentieth for n, and 1-sixtieth for blue—exactly opposite to 
the scale of activity of actinic light. The defect of strong yellow light 
is that it destroys all other color in the objects illuminated. 
The ton of Maximum Luminous Intensity.—The most impor- 
tant of all the questions of public street lighting, which is lighting, 
however, and not the beacon light service which comprises by far the 
largest division of this concomitant of urban civilization, is that of 
the most suitable luminous intensity for the lamps, in the local cir- 
cumstances. It cannot be said truly that any general agreement has 
yet been arrived at as to what value or meaning should be attached 
to the results of the measurement of diffused street lighting by port- 
able photometers. One observer sets store by uniformity of diffusion, 
which another derides. Another holds that high average illumination 


is the thing that tells with the public, irrespective of the amount of 
difference between the maximum and minimum effects. Mr. Kenelm 


Edgeumbe says: ‘‘ Justas the area of an indicator card represents the 
work obtained from a given amount of steam, so the area of these 
illumination curves shows the illumination obtained from a given 
amount of gas or electricity."’ He is speaking of the diagrams in 
which computed or observed luminous intensities, as the case may be, 
are plotted out for the distances, measured along the curb or along 
the middle line of the street, according to the taste and fancy of the 
operator. 

The accompanying diagram (Fig. 4) is from originals by Mr. 
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Fig. 4. 
A. Oxford street, flame arcs (2), B. Whitehall, flame arcs (1). C. Cannon street 
flame ares (1). D. St. James street, open ares (1). G@. Kingsway, 3-mantile gas lamps 
. X. 1,000-candle power gas lamps, computed. . 
Kenelm Edgcumbe and the Electrician, for the electric lamps, and 
the measurement of the effect of the 3-mantle, high pressure gas lamps 
in Kingsway, which Mr. Edgeumbe rates at 550-candle power. An 
addition has heen made of a line (X) showing the computed effect, in 
candle feet, of a 1,000-candle power gas lamp, as radiating along the 
angle lying between 5° and 15° below the horizontal passing through 
the center of the mantles. The lengths are taken diagonally from the 
height of 22 feet to a point 4 feet above the ground, at the horizontal 
distances given. Thatis to say, 20 feet on the scale means a point 4 feet 
above this length of kerb from the vertical B eg through the lamp 
post, which is assumed to show its light at the height of 22 feet above 
the roadway. It will be perceived that at the distance of 80 feet the 
illumination is 0.15 candle foot, which is higher than the electric lamp 
effects. This is owing to the better distribution of light from mantles, 
aided by slightly convex top reflectors. Another interesting point to 
be noticed is that at any distance farther than about 60 feet the meas- 
ured illumination curves from the different electric and gas lamps 
run together. From which it is to be inferred that, from the point of 
view of the distant effect, the higher original intensity of the flame 
ares is of no avail. ‘ ial 
There is no generally accepted standard of sufficiency for distributed 
lighting between public street lamps. Dr. Louis Bell puts it at about 
0.03 candle foot, presumably from a single lamp. It appears, how- 
ever, that in all the examples cited in this paper this minimum is con- 
siderably exceeded. Most ple can see the time fairly well by a 
white watch dial with an illumination of rather under 0.1 candle foot. 
The broad result of the considerations here set forth seems to be that 
the choice between electricity and gas for street lighting, on the most 
lavish scale, remains open, notwithstanding the advent of the extrava- 
gant yellow flame arc lamps. Beyond the lineal distance of 40 feet 
away even a pair of these lamps, as used, regardless of expense, in the 
axial lighting of Oxford street, are su in effect by a 1,000-can- 
dle power gas lamp; whilst at 60 feet, which is still very close to the 
- lamp post, all lights of 500-candle power fall into the same order of 
. efficiency as illuminants. It is impossible to accept Mr. Edgcumbe’s 
ae that the lighting curves thus plotted are analogous to the 
indicator diagram of a steam engine. The squaring of one quantity 
in this case destroys the comparison, and it would unduly favor lamps 
with the worst distribution re. The flattening out of the line of 
luminosity with increasing distance from the light source, due to the 
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ITEMS OF INTEREST FROM VARIOUS LOCALITiEs 
; Aan ad 

THE Massachusetts Board of Gas and Electric Light Comm issione, 

has under advisement the petition of the Haverhill (Mass.) [Jec;pj, 

Light Company for leave to increase its capital stock in the sum ¢ 

$150,000. 





THE annual meeting of the Utica (N. Y.) Gas and Electrie Company 
will be held at noon to-day. } 





Tue Block Light Company, of Brooklyn, N. Y., is considering thp 
advisability of removing its factories to Youngtown, O. The Block 
Company is now the owner of the rights and business of the Creny 
Light Company. 


Tae shareholders of the Charlestown (Mass.) Gas and Electric 
Company are generally exercising their privilege of subscribing fi 
one share of the new stock (2,000 shares) to each 5 shares of old stock 
held by them. The subscribing time limit expires next Monday, anj 
the Transfer Agent is the Boston Safe Deposit and Trust Company. 
Payments are operative in two installments ; 60 per cent., thie first of 
June, the balance the first of August. 








Mr. Lewis H. Scutt, a well-known and valued employee of the 
Consumers Gas Company, of Reading, Pa., died at his home in that 
city some days ago. He was in his 61st year, having been born in 
Reading, October 28th, 1847. 





Mr. R. D. Ruprigut, formerly Chief Clerk in the general account. 
ing department of the New York Consolidated Gas Company, his 
been appointed Auditor of the Westchester Lighting Company, with 
headquarters in Mount Vernon, N. Y. 





At the next municipal election in Aurora, Neb., one of the ques 
tions of moment to be voted upon will be the proposition to issue 
bonds for the construction and operation of a municipal gas plant 





ALL hail to the Chief, the exordium being prompted by the iu- 
formation just at hand that Mr. Carroll Miller has been appointed w 
the post of Engineer to the Consolidated Gas Company, of Pittsburgh, 
Pa. Mr. Miller will not relinquish his work in the field of consult- 
ing engineering. Captain ‘‘ Nat.’? McKay will please take notice. 





THE makers of edge tools long ago learned the lesson of forming 
their tools in graceful shapes and setting them off with almos 
brilliant polishes, rounding the device out with an attractive handle. 
Possibly the makers of tools for use on iron work, particularly per- 


haps in the gas and water trade, have not been as far advanced a 
those who had to do with finer first materials. To be sure, the nature 
of the work in and on these did not seem to call for the finest, buts 


change is surely manifest. This mention is brought about througl 
having recently seen a set of calking tools, in a certain gas works 
shop not far from 42 Pine street, that had just been received from the 
shops of the H. Mueller Manufacturing Company, of Decatur, Ills 
The set consisted of 9 pieces, and they certainly were striking ev 
aniples of painstaking manufacture. Nor is substantiality in avy 


sense overlooked in the striving for beauty. The tools are hand 
forged from the best ocatgonal tool steel, each point having beet 
ground to a certain gauge and tempered to the right degree of hari: 
ness. Indeed we have no hesitation in saying that the Mueller goods 
are like unto temper and quality, and that the Company’s office it 
New York city, is a showroom in which the skilled artisan wil! find 
much to inspect that will cause him to prolong his visit there, on¢ 
he happens in. is 





Tals is given for what it is worth—it is taken from a recent iss! 
of the Philadelphia Ledger—and we have been told that the seri 
referred to was the only ‘‘Dave.”’ ‘‘The United Gas Improvemel 
Company people, a large group of them at that, who have beet. hold 
ing their annual convention in Philadelphia this week, went to 4! 
lantic City for an outing the last day of their convention. Thef 
registered at the Shelbourne, and one scribe did the pen work 0! the 
hotel blotter. Later on a woman, in looking over the book, i” eall- 
ing the attention of a friend to the signatures, remarked: ‘O): | Hof 
odd. All these people must have gone to the same school ; they w"" 
so exactly alike!’ Well! well!!” 





Mr. C. WELLINGTON Korner, having resigned the position of &¢™ 





mw of the quotients of division of a number by 
squares of the distances as these increase in magnitude, favor lights 
with the best horizontal distribution. 


eral Superintendent and Engineer to the Los Angeles (Cal.) (is and 


{Electric Company, has been engaged to unravel the tangles 0! the 
‘ 














ES, 


ers 
CUri¢ 
m of 


pany 


Y the 
lock 


remo 


ctrie 
4 for 
stock 
, and 
any, 
rst of 


f the 
that 
rn in 


UE 
. has 
with 


q Ues- 
issue 
it 


e in 
ed Wo 
argh, 
sult: 
S. 


ming 
most 
ndle, 
r per: 
ed as 
ature 
buta 
“ough 
‘orks’ 
m the 
, Ils. 
\g eX: 
| any 
hand 
been 
hard- 
goods 
fice im 
1] find 
 onee 


t iss 
serib 
emell 
hold 
to At 
They 
on th 
n call 
How 
- wrile 


f Gel 
as and 
of the 























' velop and fix the films, and for this purpose developing pans 5 feet in 


April 6, 1908 American Gas 


Light Zournal. 587 








Passadena municipal lighting plant, as its General Manager and 
Engineer. 





AT the meeting for organization of the Board of Directors of the 
Ludington (Mich.) Gas Company Mr. W. F. Doelker was re-elected 
Manager. Itis natural to suppose that such would have been the 
case, When one recalled to mind that the Company’s output for the 
year, or since Mr. Doelker took hold of its affairs, shows a gain of 33 
per cent. 





THE Editor of the monthly gazette of the Suburban Gas Company, 
of Chester, Pa., is at it again in the April issue of ‘‘ Gas-ps ’’—such 
is the title of the print-as witness the following: ‘‘ Strange how the 
stork generally manages to dodge the wolf, when he is at the door! ”’ 





‘‘Tais winter the Mifflin County Gas and Electric Company, of 
Lewiston, Pa., offered three prizes to the pupils of the Lewiston High 
School for the three leading essays on the Lewiston gas works, ac- 
companied by notes on the manufacture of carburetted water gas. 
The pupils took great interest in the work, many of them visiting the 
works several times during the period in which they were preparing 
their essays, which mere fact alone gave us considerable valuable ad- 
vertising. The prizes were, respectively, $7.50, $5 and $2.50. The 
first prize was awarded to the manuscript signed Regis Noel, the suc- 
cessful aspirant being a lad of 16 years. We are indebted to the 
courtesy of the Company’s General Manager, Mr. E. F. McCabe, for 
a copy of the prize winning paper or thesis, and it certainly is a very 
creditable bit of work.—-R.”’ 





AT the hearing before the Massachusetts Board of Gas and Electric 
Light Commissioners on the petition of certain residents of Leo- 
minster, Mass., that the rates charged by the Leominster Gas Light 
Company be ordered reduced, it was proved by the Company that 51 
of the signers of the petition did not use gas for any purpose what- 
ever. 





THE Piqua (O.) Blower Company appears in the columns of the 
JOURNAL for this week as an advertiser for the first time, although it 
has been actively in business since 1905. However, the individuals 
who compose the Company have been connected for years with other 
leading manufacturers in this line as employees, and they certainly 


are competent to design, build and erect apparatus of the nature that 
is advertised. 





AN ingenious device for the camera in the field of reading gas and 
electric meters is proposed by Mr. S. C. Shatfner, former Superintend- 
ent of the Mobile (Ala.) Electric Lighting Company. He has ap- 
plied to the U.S. Patent Office for Letters of protection for the de- 
vice. We have not seen a model of the apparatus, but the following 
description thereof was published some days ago in the “‘ Bulletin of 
Photography :*’ ‘‘ The camera is 12 inches long by 6 inches wide and 
7 inches high, fitted with a specially constructed lens. The light is 
derived from 6 small flash lamps contained in the camera case, the 
current being furnished from dry cells, also suitably inclosed. The 
meter taker sets the camera against the front of the meter dials and 
pushes a button. The current turns on the lights, opens and closes 
the shutter and cuts off the lights after the exposure is made. The 
releasing of the button turns the sensitized paper roll ready for the 
next exposure. The sensitized paper roller carries a roll 60 feet in 
length and about 3) inches in width. About 2 inches of the paper 
answer for an exposure. When the meter taker turns in his camera 
at night the used spool of film is put in an automatic developing 
table, where the roll is run through the developer and washed and 
fixed. That operation is done at the speed required to properly de- 


length are used, the film being kept traveling through them at the 
proper speed by means of a small electric motor. Just before the 
film is wound on the spool it is passed several times back and forth 
under the table, where it is dried by the air froma pan. Next it is 
read by the bill clerk to get the readings for making out the bi!ls. 
The roll is then numbered and filed for future reference, should any 
contention between Company and customer arise. The camera is 
also equipped with a device whereby on each reading the number of 
the meter with date and time of making the reading is stamped.” 





THE Holland, Mich., authorities have about determined to extend the 


conveying mains to the outlying districts of North Shore and Zeeland. 





Me. S. E. WouF has been elected Second Vice-President of the Bay 


THE authorities of Greenville, O., have extended the franchise of 
the Greenville Gas Company for a period of 25 years. It is likely the 
plant will be reconstructed. 





THE payment to the city of Tampa (Fla.) by the Tampa Gas Com- 
pany on account of franchise tax on its gross receipts for 1907 
amounted to $946.41. The franchise was granted in 1905, and so far 
under its workings Tampa has been paid $2,039. 





Mr. Ropert THompson, of Philadelphia, has been appointed Man- 
ager of the Kenneth (Pa.) Gas Company, vice Mr. A. M. Hoch, re- 
signed. 





AT a meeting of the Vincennes (Ind.) Board of Public Works it 
was shown that the Shaffer natural gas properties in that city had 
been secured by the local gas company, for a petition was presented 
to the Board asking that the Vincennes Light and Power Company 
be granted the right to furnish natural gas to the eity. The old Vin- 
cennes Gas Light Company is a member of the Vincennes Light and 
Power Company. 





THE Williamstown (Mass.) Gas Company has taken possession of 
its handsome new business headquarters, which are located in Azderian 
and Chambers block. The new quarters are as attractive as the 
others were—well, they were not as attractive. 





Mr. Harotp F. Rogers has been appointed superintendent of the 
meter department of the Norwich (Conn.) municipal gas works. He 
was formerly in charge of a similar division of the works of the Man- 
chester (N. H.) Traction, Light and Power Company. 





“7? L. W.,” writing from St. Paul, Minn., under date of the 26th 
ult., says: ‘‘ Dear JouRNAL: You have, of course, printed quite some 
time ago the agitation accounts which eventually resulted in the em- 
ployment of a city gas inspector here. The occupant of that office 
(Mr. R. H. Talbot) I am glad to say isin every sense a reasonable 
man, furthermore that he is well equipped by training and habit to 
carry on the duties of his office, without fearing or favoring, so his 
findings are accepted as accurate by the people and the Company. 
Since last fall 260 gas meters have been inspected by him on com- 
plaint—the law accepts as accurate meters that are within 2 per cent. 
fast or slow—and the tables show this. Those counted as accurate 
numbered 49, of the others, those varying between the legal limits 
numbered 138, which left 73 offending instruments; of the 73 the 
tables report 43 fast meters and 30 slow ones. The average error fast 
was 4 per cent., the slow, 3} per cent. The tables, however, reveal 
one other thing that you may safely assure yourself was not brought 
out strongly in the columns of the ‘Pioneer Press,’ etc., in their 
ublication of the tests. Not much! The omission was, as near as 
can get at the figures, something like this: The slow meters were 
passing an average of 350 cubic feet per diem, whereas the fast meters 
were averaging a register of 310 cubic feet. Now, who was getting 
the worst of it? The St. Paul Company has, I believe, 21,542 meters 
in use, and I venture to say that meters of no other Company inthe 
West are taken care of with greater diligence.” 





Mr. F. D. CapwaLLapERr, of Chicopee, Mass., has been appointed 
on the new business staff of the Greenfield (Mass.) Gas Light Com- 
pany. 

Unpek the direction of Manager Charles F. Prichard, of the Lynn 
(Mass.) Gas and Electric Company, its generating plant will be con- 
siderably enlarged this summer. Plans have been drawn for an ex- 
tension to the present retort house, of the dimension of 100 feet by 60 
feet by 50 feet in height, and contracts have been awarded for the 
placing therein of 2 benches of 6’s on the inclined plan. We are not 
positive as to the constructors of the retorts, but are reasonably cer- 
tain that the work will be done by Mr. Frederick J. Mayer, sole 
representative in this country of the Dessau Vertical Retort Bench 
Company. 








Tue Consolidated Gas Company, of Pittsburgh, Pa., has notified 
its shareholders that hereafter a dividend of 4 per cent. on their stoek 
per annum is guaranteed by the Philadelphia Company. Two per 
cent. will be paid August 1st and February Ist. No dividend has 
been declared on these shares since August 10, 1906. 





Tue Texarkana (Tex.) Gas and Electric Company has declared its 
intent to double its capital stock—that is, to make the issue $200,000 
instead of $100,000. 


CorPoRATION CounseL Desszcoxer, of Buffalo, N. Y., has consented 
to a discontinuance of a suit brought by the Buffalo Gas Company in 


the United States Court to enjoin the enforcement of the 95-cent gas 
rate heretofore ordered by the former State Commission of Gas and 








City (Mich.) Gas Company. 


Electricity. 
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Bay State veneasesesos eipensiive 50,000,000 50 1 11-16] Frederick J. Mayer, Baltimore, Md......... qutpednbeess £93 
Income Bonds..... 2,000,000 1,00 — 75 | H. M. Byliesby & Co., Chicago, Ilis..;......... osecccecons COO 
Binghampton Gas Works... - 40,00 100 — 65 | Humphreys & Glasgow, New York City.......... ooceee Oe 
lat Mtg. 5’s......... 509,000 1,000 9 100 | Isbell-Porter Co., Newark, N. J....... bbebaeekius eves 586 
Boston United Gas Co.— Kerr Murray Mfg. Co., Fort Wayne, Ind......... beeen 62 
Ist Series 6. F. Trust, see 7,000,000 1,000 82 85 | The Gas Machinery Co., Cleveland, O................... 592 
Pid anndiedl cecce mena —_ 47 & |The Jeffrey Manufacturing Co., Columbus, 0.......... 696 
Di csicoscs 5 8 | United Gas Improvement Co., Philadel ESE 608 
- “ Bonds, 5’s..... 5,250,000 1,000 63 66 sen 








290,000 1,000 97 100 


Massachusetts Gas Compan- 
ies, of Boston.......-....... 25,000,000 100 SOX 51 














GAS WORKS APPARATUS AND 


CONSTRUCTION. 

Connelly Iron Sponge & Governor Co., New York City. 605 

Continental Iron Works, Brooklyn, N. Y...........++++ 610 

Cruse-Kemper Co., Philadelphia, Pa...............00++5 596 

Davis & Farnum Mfg. Co., Waltham, Mass...........- 608 

Deily & Fowler, Philadelphia, Pa................-0+++++ 602 

Economical Gas Apparatus Construc. Co., Toronto, Ont, 6U7 

Frank D. Moses, Trenton, N. J........ ccececccccsveeeece 600 
Humphreys & Glasgow, New York City... ..........++ 60s 
Isbell-Porter Co., New York City...........sseecceseees 546 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........+.++ €09 
Lloyd Construction Co., Detroit, Mich............+ cece 598 
Logan Iron Works, Brooklyn, N. Y¥.......6 cssesesesees 612 
Quintard Iron Works, New York City....... Soeccccoce e08 
R. D. Wood & Co., Philadelphia, Pa...........0.+ese008 610 
Riter-Conley Mfg. Co., Pittsburgh, Pa............. — || 
Stacey Mfg. Co., Cincinnati, O........ pdawaennenesevenes 611 
The Gas Machinery Co., Cleveland, O............-0+e+++ 592 
The Jeffrey Mauufacturing Co., Columbus, O......... 606 
United Gas Improvement Co., Philadelphia, Pa ...... 603 
Western Gas Construction Co., Fort Wayne, Ind...... 572 

PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md............... 612 
Economical Gas Apparatus Construc. Co.,Toronto, Ont. 607 
Humphreys & Glasgow, New York City................ €08 
Semet-Solvay Co., Syracuse, N. Y......cccecccesseecees 606 
The Gas Machinery Co., Cleveland, O................... 692 
United Gas Improvement Co., Philadelphia, Pa........ 603 
Western Gas Construction Co., Fort Wayne, Ind,..... 572 
SCRUBBERS AND CON DENSERS. 

Continental Iron Works, Brooklyn, N. Y.............+ 610 
Cruse-Kemper Co., Philadelphia, Pa.............ses++ 606 
Davis & Farnum Mfg. Co., Waltham, Mass............ 08 
Economical Gas Apparatus Construc, Co. Toronto, Ont. 607 
Isbell-Porter Co., Newark, N. J..ccoccccsscecesesecsece 596 
Kerr Murray Mfg. Co., Fort Wayne, Ind.,............- t09 
Logan Iron Works, Brooklyn, N. Y.........0+-sse0ee08 612 
R. D. Wood & Co., Philadelphia, Pa................+06 610 
Riter-Conley Mfg. Co., Pittsburg, Pa...............05+- ell 
Stacey Mfg. Co., Cincinnati, O.........c.ccccccessecccce 611 
The Gas Machinery Co., Cleveland, O............... coos 592 
Western Gas Construction Co., Fort Wayne, Ind,..... 5/2 


PRODUCER POWER PLANTS. 
Economical Gas Apparatus Construc.'Co.,Toronto, Ont. 607 
R. D. Wood & Co., Philadelphia, Pa........., Ssecvinvoes 610 


TAR AND CARBONIC ACID EXTRACTOR. 


Economical Gas Apparatus Construc, Co.,Toronto, Ont. 607 
Isbell-Porter Co., Newark, N. J.........cescececceesece 596 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 609 
Stacey Mfg. Co., Cincinnatl, O............ssecseececcees 61: 
The Gas Machinery Co., Cleveland, O.............ese05 592 
Western Gas Construction Co., Fort Wayne, Ind,..... 572 
AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich............. 590 
The Gas Machinery Co., Cleveland, G...............+0 502 
Western Gas Construction Co., Fort Wayne, Ind...... 572 
GAS METERS, 
American Meter Co., New York and Philadelphia..... 615 
Detroit Meter Company, Detroit, Mich..............++ 5i1 
D. McDonald & Co., Albany, N. Y........ccsscseseecees 613 
Helme & MclIihenny, Philadelphia, Pa.................+ 615 
John J, Griffin & Co., Philadelphia, Pa.................+ 616 
Keystone Meter Co., Royersford, Pa................+++ 614 
Maryland Meter and Mfg. Co., Baltimore, Md........ 614 
Metric Metal Co., Erie, Pa......cccccsccccsscccscsececcs 615 
Nathaniel Tufts Meter Co., Boston, Mass"’............ 614 
New York Improved Meter Co., New York City...... 614 
Pittsburg Meter Co., East Pittsburg, Pa.............+- 613 


Rotary Meter Co., New York City......cccsssesecsesess 
PREPAYMENT METERS. 


American Meter Co., New York and Philadelphia..... 615 
D. McDonald & Co., Albany, N. Y.......-scececseceeeee 613 
Helme & MclIihenny, Philadelphia, Pa...............++ 615 
John J, Griffin & Co., Philadelphia, Pa................. 616 
Keystone Meter Co., Royersford, Pa...............+006 614 
Nathaniel Tufts Meter Co., Boston, Mass.............. 614 
New York Improved Meter Co., New York City...... 614 
Pittsburg Meter Co., East Pittsburg, Pa............... 613 

PREPAYMENT METER ATTACHMENTS. 
New York Improved Meter Co., New York City...... 614 

WATER METERS. 
Pittsburg Meter Co., East Pittsburg, Pa............ oes 613 
GAS AND WATER PIPES. 

Davis & Farnum Mfg. Co., Waltham, Mass............. 68 
Donaldson Iron Co., Emmaus, Pa............0.eseeeeeeees 600 
Economical Gas Apparatus Construc. Co., Toronto,Ont, 607 
R. D. Wood & Co., Philadelphia, Pa................0++- 610 


GAS COALS. 


Berwind-White Coal Mining Co., New York and Phila. 606 
RON Ga, TIN ROR esi vcnccctecescecccccccssces C06 
Westmoreland Gas Coal Co., Philadelphia, Pa......... 607 


GAS MAIN STOPPERS. 


Edward A. Behringer, New York City............+.++- 610 





Western Gas Construction Co., Fort Wayne, Ind...... 572 
‘ 


Safety Gas Main Stopper Co., New York City. ,,..607, 611 
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MAIN AND SERVICE LAYING. 


Re SE ee ee 07 
GAS TAPPING MACHINES, 

GOCE RS EE os cine cccccicceicesdbicceccencas 607 
H. Mueller Manufacturing Co., Decatur, Ills........... 598 
CANNEL COALS, 

Perkins & Co., New York City...........ccccccccccccees 606 
STOKING MACHINERY, 

GQ. Ac MRI TOOK CUR Goo cos ccccccccccccccsccess 605 
CONVEYORS—ALL KINDS, 

Brown Hoisting Machinery Co., Cleveland, 0........... . 590 
Cruse-Kemper Co., Philadelphia, Pa.................... 596 
Cc. W. Hunt Company, New York City................. 597 
Economical Gas Apparatus Construc, Co., Toronto, Ont, 607 
G. A. Beonder, New Yorks City... ......cccccccccccccccce 605 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. . 609 
The Gas Machinery Co., Cleveland, 0................... 592 
The Jeffrey Manufacturing Co., Columbus, O......... . 606 
Western Gas Construction Co., Fort Wayne, Ind...... 572 
CHARGING BARROWS & COAL WAGONS, 
Davis & Farnum Mfg. Co., Waltham, Mass...., kieiaaiade 608 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... 609 
Stacey Mfg. Co., Cincinmati, O.......ccccccccsscccee ve . 611 
GAS ENRICHERS. 

Standard Oil Co., New York City...............cseeeees 563 
COKE CRUSHERS, 

C, M. Keller, Columbus, Ind,................. ps peabinidell 7 
The Jeffrey Manufacturing Co., Columbus, O.......... 606 


GAS METER CONNECTIONS. 


H. Mueller Manufacturing Co., Decatur, Ills........ -» 598 
GAS COCKS. 
H, Mueller Manufacturing Co., Decatur, Ills...... soos 508 
GAS GAUGES, 

The Bristol Co., Waterbury, Conn................ssse0 597 
William H. Bristol, New York City................5.... ¢00 
GAS GOVERNORS. 

Chaplin-Fulton Mfg. Co., Pittsburg, Pa............... . sll 
Connelly Iron Sponge & Governor Co.,New York City 595 
Isbell-Porter Co., Newark, NM. J......ccccccccccscccccess 596 
Pittsburg Meter Co., East Pittsburg, Pa............... 603 
R. D. Wood & Co., Philadelphia, Pa.................... 610 
Reynolds Gas Regulator Co., Anderson, Ind........... (97 
CEMENTS. 

C. Ee, a, FI ann bc ccccctccccencteéscenes 610 


RETORTS AND FIREBRICKS, 
Baltimore Retort and Firebrick Co., Baltimore, Md... 594 


Didier-March Co., Baltimore, Md.............. ...--.ees 593 
Gas Bench Construction Co., St. Louis, Mo............. 94 
Henry Maurer & Son, New York City.................. 597 
James Gardner, Jr., Co., Bolivar, Pa..................- 596 
J. H. Gautier & Co., Jersey City, N. J............0000:: 594 
Laclede-Christy Clay Products Co., St. Louis, Mo...... 594 
Missouri Firebrick Co., 8t. Louis, Mo.............-..... 596 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo.... t00 


INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md... 604 


Didier-March Co , Baltimore, Md.,............0000- cence 593 
Gas Bench Construction Co., St. Louis, Mo............. 604 
Laclede-Christy Clay Products Co., St. Louis, Mo...... 54 


Parker-RKussell Mining and Mfg. Co., St. Louis, Mo... U0 
VERTICAL 58'S. 


ConnellyIron Sponge & Gov.Co. (Drake's [Eng.] System) €05 
Didier-March Co,, Baltimore, Md............-.ee00-s008 . 595 
Gas Bench Construction Co., St. Louis, Mo........ soos GO 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 504 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. . 600 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md.. tu6 


Bartlett, Hayward & Co., Baltimore, Md............... 609 
Didier-March Co., Baltimore, Md..................00005 505 
Gas Bench Construction Co., St. Louis, Mo............ - C04 
J. H, Gautier & Co., Jersey City, N. J.... 20.2.2 000+ €06 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 594 
Missouri Firebrick Co., St. Louis, Mo.................. (06 


Parker-Russell Mining and Mig. Co., St. Louis, Mo... 6C0 
SELF-SEALING MOUTHPIECE DOORS. 


Continental Iron Works, Brooklyn, N. Y............. . 610 
Davig & Farnum Mfg. Co., Waltham, Mass............. 608 
I. vel]l-Porter Co., Newark, Nu J....ccccccssccccsscccces 596 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 609 
Logan Iron Works, Brooklyn, N. Y......0....-s0++++++ G12 
kK. D. Wood & Co., Philadelphia, Pa..... ......... cana ntee 
Stacey Mfg. Co., Cincinnati, O...........ccccceccesscees tll 
The Gas Machinery Co., Cleveland, O................... 592 


Western Gas Construction Co., Fort Wayne, Ind..... . 572 





INCANDESCENT GAS LAMPS. 


General Gas Light Co., Kalamazoo, Mich......... tales. ae 
Welsbach Company, Gloucester, N. J.............-.065 602 
BURNERS, 
Wm. M. Crane Co., New York City.........ccccscessees 60) 
STREET LAMPS, 
Thos. T. W. Miner, New York City.........000 seccccee 600 


Welsbach Street Lighting Co., New York and Phila.. 60: 
DRILLS—ROCK AND STONE. 


The Jeffrey Manufacturing Co., Columbus, O........... 606 
FPULVERIZERS, 
The Jeffrey Manufacturing Co., Columbus, O............ €06 
PURIFIERS, 
Connelly Iron Sponge & Governor Co., New York City. 605 
Cruse-Kemper Co., Philadelphia, Pa............... coos. 506 
Davis & Farnum Mfg. Co.. Waltham, Mass.......... vais 
Isbell-Porter Co., Newark, N.J.........ccccscscccscces 596 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 609 
R, D. Wood & Co., Philadelphia, Pa.................... 610 
Stacey Mfg. Co., Cincinnati, O............ccccccccccccee 611 
Western Gas Construction Co., Fort Wayne, Ind...... 572 


(Continued on page 5-0.) 











DIVIDEND NOTICE. 
eacneanteiftininbsaeo 
OFFicE OF THE UNITED Gas IMPROVEMENT CO., 
N. W. CorneER BROAD AND ARCH Sr7s., 
PHILADELPHIA, Pa., March 11, 1908. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable April 15th, 


1908, to stockholders of record at the close of business, 
March 31, 1908, Checks will be mailed. 


1710-5 LEWIS LILLIE, Treasurer. 


ENGINEER, 


Experienced in the management of gas and electric 
properties, open for engagement. Understands the 
manufacture of both water and coal gas. Can give 
satisfactory references. 

1711-3 **GAS ENGINEER,” care this Journal. 


Superintendent of Construction. 


Open for engagement after April Ist, 1908. Super- 
vising central station installations, either gas, electric 
or general power equipment. Will take charge of 
the remodeling of old properties. Experienced in all 
branches of the gas and electric business. Can give 
references. 
M113 








Address, ‘* ENGINEER,” care this Journal. 


Position Wanted. 


A young married man, who has had nine (9) years 
practical experience in 0; eration and construction 
of large and small gas properties, both North and 
South, would like to get in communication with 
parties negotiating improvements along these lines. 
References furnished. 

111-8 Acdress, *‘ M. C, B.,”’ care this Journal. 


Position Wanted 
As Superintendent or Office Manager of Gas Works. 
Qualified to take charge of water gas 
plant. Seven years’ experience. Best of 
references furnished. 
1713-1 Address, “A. M. H.,” care this Journal. 


WANTED, 
Situation as Gas Meter Repair Man, 


By a young man 33 years of age. Has had 10 years’ 
experience and can furnish the best of references. 









































1314-1 Address, “ L. B.,” care this Journal, 
WANTED, 
A Position as Superintendent or Foreman of a Coal 
or Water Gas Plant. 


Have had 12 years’ practical experience in 
both. First-class references furnished. 


1713-2 Address, “ V. W.,” care this Journal, 


cremains = 


Position Wanted. 














Experienced and capable manager and su- 
perintendent for small or medium coal or 
water gas property, will be open for employ- 
ment after May 1. Correspondence solicited. 





1712-2 Address, “* M.,”’ care this Journal. 





Water Gas Maker. 


We want a sober, reliable man, who under- 
stands the operation of water gas apparatus, 
and who can do gasfitting well. Daily output 
30,000. Steady work for the right man. 


1710-tf Address, ‘** W. N. M.,” care this Journal. 


WANTED, 
Two Coal Gas Stokers and Two Helpers. 


Twelve-hour shifts. Stokers’ wages $75 
and helpers’ $60 per month. 


‘ALUMET GAS COMPANY, 
LAURIUM, MICH. 


WANTED), 
Solicitor for General Work. 
Must be fami'iar with standard appliances 
and able to estimate piping work. Advise as 
to experience and salary expected. 
1713-tf CALUMET GAS CO., Laurium, Mich, 


oinene 


WANTED, 
One Good Second-hand 6.-inch or 8-inch 
Gas Exhauster Complete. 











1713-tf 























Inquire of 


STANDARD GAS AND ELECTRIC CO., 
16:6-tf RALEIGH, N. C. 


FOR SALE, 

One 7 Feet High Carburetter Water Gas Appar- 
atus with Divided Blast. 

Made by Western Gas Construction Co. Used 

only a short time. For particulars write the 


SOLVAY PROCESS COMPANY, ogee 
Syracuse, N. Y 














1708-3m 








FOR SALE, 
FOUR SECOND-HAND PURIFIERS. 
Dimensions, 10 feet by 14 feet by 3 feet 
deep, with dry center valve and con- 
necting pipes 10 inches diameter. Seal 
16 inches deep. Inquire of the 


DAYTON GAS LIGHT AND COKE CO., 
1997-tf DAYTON, 0. 











FOR SALE, 


One S-Horse Power Horizontal Engine, cylin- 
der 5 inches by 12 inches, steam pressure 60 pounds. 

One 19-Horse Power Vertical Tubular Boiler, 
42 inches diameter, 7 feet long, +1 2-inch tubes, Crosby 
Pop Safety Valve; 4foot +-inch staek, with bonnet, 90 
pounds pressure allowed. i 

One No. 4 McKenzie Exhauster for 10-inch con- 


nections, Address, 
TAUNTON GAS LIGHT CO.. Taunton, Mass. 


1710-6 
FOR SALE, 


Two New No. 9\%'Green Horizontal Gas Ex- 
hausters or Blowers. Capacity per revolution, 55 
cubic feet; 20-inch connections, 

Two Second-hand No. 9B Green Horizontal 
Gas Exhausters or Blowers. Capacity per revo- 
Jution, 45 cubic feet; 16-inch connections. 

For particulars, address, SEMET-SOLVAY COMPANY, 
i711-3m Syracuse, N. Y. 

















POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 





Second Edition. Price, $3- For Sale by 


A.M. CALLENDER & CO., 42 Prive Sr,, N.Y. Cit¥ 





STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.S., M.M.E. 
Price, $1.50. For Sale by 
A. M. Callender & Co.s42 Pine Stes New York City. 
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(Concluded from page 589.) 
PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City €05 


VALVES. 
Continental Iron Works, Brookln, N. Y...............+ 
Davis & Farnum Mfg. Co., Waltham, Mass............. 
Economical Gas Apparatus Construc.Co., Toronto, Ont. «07 
Isbell-Porter Co., Newark, N. J............sseseeeeseees 596 


Kerr Murray Mfg. Co., Fort Wayne, Ind............... 60) 
Ludlow Valve Manufacturing Co., Troy, N. Y.......... 597 
R. D. Wood & Co., Philadelphia, Pa..................6++ 610 
Stacey Mfg. Co., Cincinnati, 0.... ..........ccescceeceee 611 
The Gas Machinery Co , Cleveland, 0...................+ 592 
The P. H. & F.M. Roots Co., Connersville, Ind..... .... 599 
Western Gas Construction Co., Fort Wayne, Ind...... 572 
EX HAUSTERS. 


Connelly Iron Sponge & Governor Co.,New York City 605 
Connersville Blower Company, Connersville, Ind...... 560 
Davis & Farnum Mfg. Co., Waltham, Mass 
Isbell-Porter Company, Newark, N J.................. 
Kerr Murray Mfg. Co., Fort Wayne, Ind 
PD ee Tig, POOR Oe os case csvcivesescanenccsonce 
The P, H. & F. M. Roots Co., Connersville, Ind 








PURIFIER AND SCRUBBER TRAYS. 
Cabot Mir. Oo., Moboksom, N. J......ccccccccccccccesces- 
Western Gas Construction Co., Fort Wayne, Ind 572 


GAS STOVES. 
American Meter Co., New York and Philadelphia 
Fred. K. Wells Company, New York City 
Keystone Meter Co., Royersford, Pa.................. 
Mary land Meter & Manufacturing Co., Baltimore, Md.. 
Nathaniel Tufts Meter Co., Boston, Mass............ 
HOT WATER BEATERS. 
Humphrey Co., Kalamazoo, Mich....................- 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md............... 
Continental Irou Works, Brooklyn, N. Y.............. 
Cruse-Kemper Co., Philadelphia, Pa.................... 596 
Davis & Farnum Mfg. Co., Waltham, Mass 
Deily & Fowler, Philadelphia, Pa 612 
Economical Gas Apparatus Construc, Co., Toronto, Ont. 607 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... 
Logan Iron Works, Brooklyn, N. Y..................055 


eevee 615 

595 
- 614 
. 614 
. 614 


. 618 


R. D. Wood & Co., Philadelphia, Pa..................... 610 
Riter-Conley Mfg, Co., Pittsburgh, Pa................. 611 
Stacey Mfg. Co., Cincinnati, O.................ccc0eee: 6ll 


Western Gas Construction Co., Fort Wayne, Ind 









STORAGE TANKS. 


DORORT BETS. CO, Ges eens ccc sc ccccvcccccccsces 611] 
Western Gas Construction Co., Fort Wayne, Ind...... 616 


PATENTS, TRADE-MARKS, COPYRIGH'IS. 
Royal E. Burnham, Washington, D. C.... tll 














About 100 

Write to 
STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. 


Gas Engineer's Pocket-book, nenav o'connor 


Com: Sybies, Notes and Memoranda relating to the 
Gawetaanee ition and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.50. For Sale by 


A. M. Callender & Co., 42 Pine 8t., New York City. 


in use. 























CONOMY is secured in using 
“BROWNHOIST” LOCOMO- 
TIVE CRANES equipped with 

“BROWNHOIST” GRAB BUCK- 
ET about Gas Plants. Write us 
for our circulars and learn more 
about this equipment. 


MAIN OFFICE AND WORKS: 
Cleveland, OQ. 


BRANCH OFFICES: 


New Work and Pittaburs, Pa. 








GONNERSVILLE GAS 
AND HIGH PRESSURE 






EXHAUSTERS 
GAS PUMPS. 


HIS cut shows one of 

our High Pressure ma- 
chines anda 4-valve engine 
connected by one of our 
leather link flexible coup- 
lings. Two of these units 
were installed for the Peo- 
ples Gas Light and Coke 
Co., Chicago, at their 73d 
| St. Station. Each machine 
fF | has a capacity of 14,000,000 
|! | cubic feet per day. 


O 
We also manufacture 


GAS VALVES 
BY-PASS VALVES, 
PRESSURE REGULATORS, 
ETC., ETC. 


Correspondence Solicited. 








TrTrHE CONNERSVILLE BLOWER COMPANY, 


Connersville, Indiana, U. S. A. 


NEW YORK OFFICE, 95 Liberty Street. - - 





HORACE C. COO"E, Selling Agent. 
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2000000000000000 ©OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OFFICERS: DIRECTORS: CANADIAN AGENTS : 


E. 0. BROWN, B. H. SPANGENBERG, E. 0. BROWN, The Economical Gas Apparatus Construction, Co., Ltd., © 
President. Gen’! Mgr. and Eng’r. eS. eae er 

HENRY L. DOHERTY 

THOMAS G. MARSH M E EUROPEAN CONNECTIONS: 

L. 9. MONTGOMERY. SIDURY &. RENTS. 1B CuO. D. ROPER, The mend Meter Co. etndeain Manchester, England. © 

eae aa , ait r. F. SCHNIEWIND, Compagnie pour la Fabrication des Compteurs et Mate- Z 

c’y and Treas. Consulting Eng’r. FREDERICK H. SHELTON. riel d’Usines a Gaz, Paris, France. © 


~- ~~. 

















Interior View of part of Meter Room—Twenty-first Street Works, 


CONSOLIDATED CAS COMPANY, NEW YORK. 
Old Style Wet Meter, 6,000,000 cu. ft. capacity per day. 


ROTARY STATION METER, 


4,000,000 cu, ft. capacity per day (at right of picture). 4 
5 

One-half the cost—One-tenth the space of old style wet meters. © 

© 
ROTARY METER COMPANY, 
280 Broadway, 

Send for Catalog. a NEW YORK. 


© ©QOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


When in need of Station Meters, write 


©OQOQQQOHOHOOOOHHOOO 


© 
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PACIFIC COAST ACCENTS: Hallidie Machinery Co., Seattice, Wash. 


\ 
\ tea 


WASHER FOR COAL GAS OR WATER GAS. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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ANNOUNCEMENT. 


TO OUR PATRONS AND FRIENDS: 





January Ast, 1908. 


Our new Firebrick Factory has been completed and we are now ready to take orders for 
high grade fireclay products of any description and magnitude. We design and build 


Coal Gas Benches, 


VERTICAL, INCLINED OR HORIZONTAL RETORTS, 


LATEST PATENTED SYSTEMS, 


Coke Ovens, 


BEEHIVE AND BY-PRODUCT CONSTRUCTION, 



























Manufacture Linings for Water Gas Apparatus, Rotary Cement Kilns, 
Blast Furnaces and Stoves, Steel Furnaces, Lime 
Kilms, Cupolas, etc., etc. 


SPECIAL GLASS HOUSE REFRACTORIES. 


WE IMPORT THE FINEST FIRECLAY FOR SPECIAL HIGH 
GRADE WORK. 










Our Chemist Engineers are familiar with analyzing clays and producing mixtures so that the 
Jinished products will answer specific purposes with regard to refractory as well as physical properties. 


ALL MATERIAL OF THE VERY BEST QUALITY AND 
WILL BE SOLD AT THE LOWEST PRICES PERMISSIBLE. 








Your Correspondence is Respectfully Solicited. 


DIDIER-MARCH COMPANY. 
A TBS a RAMIINBEN 





FREDERICK J. MAYER, General Manager. 


Offices: Keyser Bldg., Baltimore, Md. 





Factories: Keashey, N. J. 





Park Row Bldg., New York. 















FREDERICK J. MAYER, M.E, 
Main Office: Keyser Bldg., Baltimore, Md. Branch Office: Park Row Bldg., New York. 


Bench construction of most modern type, with horizontal, inclined and 
vertical retorts, together with retort houses, coal and coke hand- 
ling machinery, specially designed to suit the char- 
acteristic requirements of the benches. 










CONSULTING 





AND CONSTRUCTING ENGINEER. 





Plans for modern and up-to-date coal and water gas plants. Modernizing existing plants to cheapen 
costs of production. Valuation of plants, etc., ete. 


Sole representative of the Dessau Vertical Retort Bench Co., 


Berlin, Germany. 
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RETORT PATCHING ReETorT DEcARBONIZING 


CEMENT THE Tie 


wide, RELIABLE 


‘kACLEDE 


GAS BENCHES 


ARE BEING BUILT TODAY BY THE 


LACLEDE CHRISTY CLAY PRODUCTS CO: 


ST. LOUIS. MO. 


SCcIiENTIELFIC BOOFR Ss. 


peasy ee OF GAS MANUFACTURE. By W. J A. !CHEMISTRY OF GAS MANUFACTURE. By Harold M. | AMERICAN GAS >. _rrracmies PRACTIOE. By M 
tte 50 

















po : tterfield. val. I., Material and Processes. $2.50. Vol. | Royle, F.C.S. $4.50. Nisbet Latta, 
DB Preparation. 
DISTRIBUTION OF GAS. By Walter Hole, C.E. $5. TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. | A COTA BOs _DErweEn ato EEN Slee fl 


MODERN APPLIANCES IN GAS MANUFACTURE. By 4EMPEL’'S GAS ANALYSIS. $2.25. ILLUMINATING POWER OF COAL GAS. $1.60. 

Fletcher W. Stevenson. $2. | HANDBOOK FOR GAS ENGINEERS AND MANAGERS. | | JONES JET PHOTOMETER, for Coal or Water Gas. Ea 
MODERN GAS ENGINES AND PRODUCER GAS Seventh edition. By Thomas Newbigging. $6.59. $10. ‘ 

PLANTS. By R. E. Mathot. $2.50, | GAS, GASOLINE AND OIL ENGINES. By Gardner D. | ELECTRICITY. 
COAL TAR AND AMMONIA. By George Lunge. $15, | __ Hiscox. Fifteenth edition. $2.50. MS axo SWITCHBOARD: 

| PRACTICAL HANDBOOK ON GAS ENGINES. By G. | | ELECTRIO WIRING DIAGRAMS axp CHBO/ 

GAS ANALYSIS. By Dr. W.H. Birchmore. $1.25, Lieckfeld. $1. By Newton Harrison, E.E. $1.50. 
ELEUTRIC GAS LIGHTING. By H.8. Norrie, s0cents. HEAT A MODE OF MOTION. By John Tyndall. $2.50. CARE AND MANAGEMENT OF " ELECTRIC POWER 
GAS ANALYST’S MANUAL. By J. Abady. $6.50, | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. fo teil 7 H. Schneider, Cloth, $1.5. 
GAS ENGINE DESIGN. By Charles Edward Lucke, Ph.D. | AMMONIA AND AMMONIUM COMPOUNDS. By Dr.R.| owte. 

$3. - - ease, Arnold. $2. . INDUSTRIAL PHOTOMETRY, with Special Applicat: 
THE “GAS WORLD” YEAR BOOK, 103, Edited by John | GASFITTERS’ QUESTION BOOK, WITH ANSWERS. of Electric Lighting. By A. Palaz, Sc.D. $4. 

Douglas. $3. y Albert Dunbar, 8.B. $1.60. ELEMENTS or ELECTRIC LIGHTING, Including Elect: 
GAS AND GAS WORKS. By Hughes and O'Connor. $2.50 A TREATISE ON THE COMPARATIVE COMMERCIAL Generation, Measurement, Storage and Distributic 
POOLE ON FUELS. By Herman Poole. $3. ALUES OF GAS COALS AND CANNELS. By D By Philip Atkinson. $1.50 


GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor & X-Graham. $3. 
o Victor Von Richter 


ance ee HANDYBOOK. By Wm. Richards. 20 ILLUMINATING anp HEATINGGAS. By W. Burns. $1.50 ELECTRICIAN'S POCKET-BOOK. By Monroeand Jami: 
PRACTICAL, TREATISE ON HEAT. By ThomasBox. 9% | hawt gi MECHANICAL ENGINEERS. By H. | \yx,mo BUILDING. By F. W. Walker. 50 cents. 

| FINANCES OF GAS, ELECTRIC LIGHT AND POWER | DOMESTIC ELECTRICITY FOR AMATEURS. By E 
paaovigaL Pi stot Light. By Wed bitin: ta |S ENTERPRISES. ‘By Wm. D. Marks. $4. Hospitalier. $2.50 


THE “GAS WORLD" ANALYSES OF ACCOUNTS OF | PRACTICAL MANAGEMENT OF DYNAMOS AND XC 
CE Bh Vol te Ltaktine nee one Me Avett | GAS UNDERTAKINGS FOR 1106-1907. $4. TORS. $1. 


| STANDARD REDUCTION RS F ES PRACTICAL, GUIDE TO THE TESTING OF INSULATE! 
IRONWORK: Pr Practical Designing of Structural Ironwork. UOTION FACTORS FOR GAGES. By i WIRES AND CABLES. $1. 


BOOK OF INORGANIC CHEMISTRY. By Prof. ELECTRI © TRANSMISSION OF ENERGY. By G. Kay) 





$3.50. elon Brooks MacFarland. $1.5v 3 tae o P 

¢ 2 “PRACTICAL PLUMBING. By P J. Davies. Vol.1., $3. | ELEOTRI HTING, by Francis B. Crocker. $3. 

SELF FACTURE. Elementary, advanced and con CAE AUT | Vol. H., $4.26. ELECTRIC LIGHT FITTING. $2. 
ak $1.50. AMERICAN SANITARY PLUMBING. By James J. Law- | | PRACTICAL ELECTRICITY. $2.50. 

LIQUID FUEL FOR MECHANICAL INDUSTRIAL | $2. ELECTRICITY FOR ENGINEERS. $2.50. 

URPOSES. By E. A. Brayley Hoan $2.50. aueen ON MASONRY CONSTRUCTION. Baker. $5. | ¢ CITY a 8B 

LECTRI Mosher: Sourcesand Applications. 

COX’S GAS FLOW COMPUTER. High pressure $4.50. | FIELD'S ANALYSIS, 1906. $5. John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
— — ~_ of order. All remittances should be made by check, draft, or post office money order. No 

oks sent 


A. M. CALLENDEK & CO,, - - - - - 42 Pine Street, New York City. 
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— YORK— 
Low Priced Cookers » Single Oven Range 


Are Coming into Greater Favor, 


And the new line of 3 and 4-burner Cookers, steel construction, 
with or without broiler, will interest any gas man that wants a 
fine looking article, well made, and at a low price. Cuts will be 
shown in a later issue. 














cate YORK 
SINGLE OVEN 

~ RANGE, 

$16.00 List, 


With the Open Door Lighter. 


ABENDROTH BROS. 


moet Gino nk, Ny Y. 





WE CAN MAKE OUICK DELIVERY OF YOUR ORDERS FOR 


Atlantic Tubing Company's Gas Tubing. 
Humphrey’s Crescent Bath Water Heaters. 
Staple Gas Brackets—Rope,. Squarc, Vine. Etc. 
Special Turned Brackets—the finest line made, 
Bargamin’s Automatic Soldering Furnaces. 
Climax Copper Coil Water Henter. 


With the Largest Capacity at the Lowest Price. 
Union Gas and Electric Fixture Company’s Fixtures. 


FRED. A. WELLS GOMMPARY, 


18 Warren Street, New York City, 


SELLING AGENTS FOR ALL GAS APPLIANCES. 
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GHUDE-KEMIPER COMPANY, 


Gas Engineers an Builders 


Gas [HIOLDERS. 








Western Sales Agent: | Pacific Coast Agents: 
HENRY I. LEA, 616 The Rookery, Chicago, Ills. | HALLIDIE MACHINERY CO., Seattle, Wash. 








MAIN OFFICE AND WORKS, - - - - AMBLER, PA. 































J. S. DEHART, JR., © A.F.WEHNER;, 'R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 























. <( 
§O))) ISBELL VALVES 
SPECIALS 


CHARGING AND 
DIS CHARGING TAR 
MACHINERY EXTRACTORS 
l|PsA. TAR EXTRACTORS 
MACKENZIE : 
EXHAUSTERS || FOR WATER GAS 


PRIMARY AND ROTARY AMMONIA 


SECONDARY SCRUBBERS 
CONDENSERS SHAVING 

FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 


STREET GOVERNORS 





MAIN OFFICE AND ) WORKS 


BRIDGE & OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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BRISTOL'S 


REG.U.S.PAT. OFFICE. © 


M RECORDING GAUGES, 


THE STANDARD FOR 
GAS WORE ON HIGH 
OR LOW PRESSURE. 
For Works and Distribution System. 
We offer the follow- 
ing types in all ranges: 
Standard Form. 


Portable Form, 
Moisture Proof. 











Tae 


Ludlow Valve Mfg. Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, 4%” to 72”, 
a 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 














ASK FOR CATALOGUE A, 


THE BRISTOL COMPANY, 
Waterbury, Conn., U.S. A. 


NEW YORK: CHICAGO: 
114 Liberty St. Monadnock Bidg. 





HOT GAS VALVES A SPECIALTY. 











“ESTABLISHED 1866. 


HENRY MAURER & SON, 


Manufacturers of 


Migh Grade —_= diocks, Tiles, 
COAL HANDLING MACHINERY AT NEW ETC., 


BEDFORD GAS AND EDISON LIGHT CO. |—$=$——<—$—$—$_>_——_____— 


Tub elevator and cable railway handling coal from | Alcohol, its Manufacture from Farm Products and 





Send for Catalogue. 




















vessels to storage bins. Gas coal is hoisted from | De-Hetaring. By ¥. B. WRIGHT. 

a vessel with a tub elevator, and taken to the stor- | PSL 

age bins on a cable railway; length of the track | pag eat is : 
from wharf to coal pockets, 867 feet. | A. M. Callender & Co., 42 Pine St., New York City. 








Other methods of handling coal and coke are by | 
| FIELD’S ANALYSIS FOR THE YEAR 1906. 
| HUNT NOISELESS CONVEYOR, 
| AUTOMATIC RAILWAYS, and | 





“INDUSTRIAL” RAILWAYS | An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland; being the 38th year 
These are described in Bulletin Bl. of publication. Compiled and arranged by JOHN W. 


FIELD, Sec’y and Gen. Mgr. of The Gas Light and 


Send for a Copy. Coke Company, London. Price, $6. For Sale by 


West New Brighton, N. Y. Cc. C7. EXUNT CO. 45 Broadway, New York City. | A. M. CALLENDER & CO., 42 Pine St.. ‘New York City. 


REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 
Double and Single District Stations, 


And Individual Service Governors for Reducing 
High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 












be 
2) 
we 
am 


English Agents: 
THE BRYAN DONKIN CO., LTD., Chesterfield, England. 








12-Inch High Pressure Governor. Write for » Geiinline. 





Combination Governor. 
(Governor and Mercury Seal.) 


PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3.00, 
A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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No Surface 
Ineffective 


INTENSIVE 


SCRUBBER. thru 





Submersion. 


"The Stationary Rotary.” 














Mueller | 
Sweat Joint Meter Connections 


ha =i ” 


(Patented.) 


Mueller workmen on Sweat Joint Meter Connections fulfill the literal 
meaning of the word EXACT—habitually careful to agree with a 
standard. 





ik 
. 
| 
| 
} 
} 





Ourstandard requires rigid observance of lead pipe specification with 
Mueller red brass fittings heavily tinned and sweated into the pipe. 


Also made in cup and wipe joint in all sizes from 3 to 200-light. 
Unconditionally Guaranteed. Prompt shipments. 
mUELCER 
H. MUELLER MFC. CO., 


Works and General Offices, Eastern Division, 


DECATUR, ILL., U. S. A.| NEW YORK,N.Y., U.S.A, 
West Cerro Gordo St. | 254-258 Canal St. (cor. Lafayette). 
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ROOTS’ GAS EXHAUSTERS. 


Sizes for any ree 
quired capacity. 








Self-oiling, ad- 
justable bronze 
bearings. «« -« 


= 
Most perfect and 


sensitive Gov-~ 
ernor. ke 


Write for Cata- 
logue. oe et 


PH. & FM. ROOTS 
COMPANY, 


, HOME OFFICE: 
. Connersville, Ind. 


' NEW YORK OFFICE: 
120-122 Liberty St. 


j CHICAGO OFFICE: 
oe 1547 Marquette Bldg. 


Senda for pocket edition of Bugineers’ practical reference book. 











-in every store where 
theres something doing 


: THE 
You find MERCHANT 


ALSO IS 


HUMPHREY GAS ARG LAMPS 8 “s* 


‘ ILLUMINA- 

Because every fabric, every TION 
: TO BE HAD 

color scheme, every article AND 
jie THE BEST 
gets it’s true color value AS WELL 


i. 


N 
1 
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anpecines “THE MINER” 


Gerorce Ormrop, Pres. & Treas. Jorn D. ORmROD, Supt. WILLIAM H, BRISTOL, 


J. G. Eser.erm, Secretary. 


COMBINATION RECORDING and INDICATING 
EMAUS PIPE FOUNDRY. _ PYROMETERS | Globe 
DONALDSON IRON OOMPANY. _ EMAUS, PA. for | Street and Boulevard 
WATER GAS MACHINES. | 
Indicator for Operator. Recorder Lamps. 


for Superintendent. Adapted 
for both Carbureter an 


Cheapest and Best 
Superheater. 


THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 
Send for Circular 


CAST IRON PIPE AND SPECIAL CASTINGS and Listof Users. | Send for Catalogues. 
aemdlparmagamsct, WM. H. BRISTOL, | THOMAS I. ¥. MINER, 


4iso, FLANGE PIPE, LAMP POSTS, Etc. Hg Street, - - New York City. | 821-828 Eagle Av., N.Y 
*5 . . 


























FoR BZ TEBE RIOR LIGHTIN G 


— USE — 


BRAY’S MARKET OR STANDARD BURNERS. 


For Markets, Meat Shops, Fruit Stands, Show Windows, Street Lamps, and all places where ff 1 i 
high candle power is required. a5 


These Burners Give a Large, Well-Shaped Flame. 
They are Very Durable and Can be Depended Upon to Give Satisfactory Service for Years. 


Market burners can be furnished in Nos. 8 and 9. The Jumbo burner ig 30-candle power size. 





Prices on Application. 


Bray y’ 
soreie W. M. CRANE COMPANY, NEw York, Sole Agents U.S. and Canada. Jumbo. 











PARKER-RUSSELL MINING AND MFG. CO., 


Tr. LOUIS, MO. 


ST. LOUIS OFFICE: Suite nye 8 Liggett Building, 8th and Chestnut Streets. 
NEW YORK OFFICE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 


Benches.--We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to to feet 
in length, or Through retorts up to 20 feet in length. 

Slopers.--Also, SLOPERS on improved lines for Inclined Retorts. 

Stoking Machinery.--Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 


Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.=-Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








CORRESPONDENCE SOLICITED. 








A ILI OCOONTHRA COTS MADA, AS OF 8ST LOUVUIZSBS. 


Uirectory Of AMBMCAD GaS COMpAMIGS, ADT, scar 




















= VS 
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AMERICAN METER CO., 


NEW YORK, 


st. tours, PHILADELPHIA, san Francisco, 


CHICACO, 


Photometrical and Experimental Apparatus. 








PUBLIC LIGHTING 
TABLE. 


APRIL, 1908. 








‘Table No. 1. 








Z 

& FOLLOWING THE 

S MOON, 

& 

4 : Light. lextingninh, 

= | 

Wed.| 1} 6.50pm) 4.40 am 
Thu. | 2] 6.50 | 4.40 
Fri. | 3] 6.50 | 4.40 
Sat. 4} 6.50 4.40 
Sun, | 5410.30 4.30 


Mon.} 6 {11.20 4.30 
Ine. | 7 {12 20am} 4.30 
Wed.| 8/| 1L.00FQ | 4.30 
Thu. | 9} 1.40 4.30 
Kri. {10} 2.20 4.30 














Sat. JIL] 2.50 4.30 
Sun. 1121 3.20 4.30 
Mon. |13} 3.50 4.30 
Tue. |14] 4.10 4.30 
Wed. |I5|NoL. |No L. 
Thu, |16)No Lem|No L. 
Fri. JIVINo lL. |No h, 
Sat. {18} 7.10 pm | 10.00 pw 
Sun. [19] 7.10 11.00 
Mon. |20| 7.10 12.10AM 
Tue. P21) 7.10 1.10 
Wed. }22] 7.10 2.10 
Thu. 23] 7.10L@ | 3.00 
Fri, [24] 7.10 3.40 
Sat. 125] 7.10 4.00 
Sun. 26] 7.20 4.00 
Mon. |27| 7.20 4.00 
Tne. )28| 7.20 4.00 
Wed. 29 | 7.20 4.00 
Thu, |30| 7.20NnmM) 4.00 


TOTAL HOURS 
DURING 1908. 





By Table No. 1. 

Hrs.Min 
January ... . 228.30 
February . .. 187.30 
Mareh..... 192.00 
\pril.... ...160.10 
May....... 155.10 
June ...... 138.00 
Julgiiae 3s 155.50 
\ugust ... 173.40 
September ,.185.20 
October... .214.00 
Novembei .. 218.10 
december . . 226.40 





lotal, yr. .2235.00 


















































i Style B Photometer 
, For Dark Room. 


” 




















Closed Photometer For hight Room. 


CIRCULARS SENT ON REQUEST. 


PUBL 


IC LIGHTING 


TABLE. 


APRIL, 1908. 





Day or WEEK. 


Sat. j11 
Sun, |12 
Mon } 


Tue. |21 
Wed. |22 
Thu. 123 
Fri. | 24 
Sat. |25 


Sun. }26 
Mon. |27 
Tue. |28 
Wed. |29 


Thu. |30 





Table No, 2. 

NEW YORK CITry. 

ALL Nieut Liawrina, 
Complete | Complete 
Lighting in | Extinguishing 
One Hour jin 50 Minutes 

} From Time Given — 





| PB A.M. 
5.57 4.47 
6.07 4.37 
6.07 4.37 
6.07 4.37 
6.07 4.37 
6.07 4.32 
6.07 4.32 
6.07 4.32 
6.17 4.22 
6.17 4.22 
6.17 4.22 
6.17 4.22 
6.17 4.22 
6.17 4.22 
6.17 4.22 
6.27 4.17 
6.27 4.17 
6.27 4.17 
6.27 4.12 
6.27 4.12 
6.27 4.12 
6 27 4.12 
6.37 4.02 
6.37 4.02 
6.37 4.02 
6.37 4.02 
6.37 4 02 
6.37 4.02 
6.37 4.02 
6.47 3.52 








TOTAL HOURS 
DURING 1908. 
eee 
January. ...481.50 
February. ..329.15 


March... ..351.50 
P| eee 341.50 
May .......233.05 
eee 218.10 
July... :-20RSS 
August ....254.55 


September. .292.25 
October ....420.45 
November ..374.30 
December. .411.05 


O09 OF 
3992.35 
Deduct on ac- 

count of so min. 
extinguishing ‘ 

time 30.30 





Total, yr. 3962.05 







































































ay Eh 
Sea Perse res 


¥ 
























































American Gas Zignt Journal. 





April 6, 1908 








NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 


W ELSBACH 





PHILADELPHIA, Broad and Arch Streets. 


ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 612 Oak Street. 


STREET LIGHTING COMPANY 


«OF AMERICA.... 


contros na WElshach System 
ere of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
rac 
It is Attractive, 
Successful, 
| Up-to-date. 

IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally goud light 
by our SZLF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 














, r Ys : pee pels 
SES a LI ETN EE LE EES LIS AEP ee 


Fan Ft 


SELLERS OF THE WHE LULSHBACH LINe=z. 


For decorative appear- 
ance and large volume of 
light at a popular price to 
the consumer, 


THE CHIC LIGHT 


is practically alone in the 
field. Complete — satisfac- 
tion to the user is its strong 
point. 





THE CHIC LIGHT—Design No. 71310. 








PRICES: 

Boxed complete, with No. 71 Welsbach 
burner, No: 310 F. Q. M. cylinder, No. 196 
Junior J Brand Welsbach mantle, including 
the No. 316 opal shade, which wiil be packed 
separately. 


Price, complete, clear rr each, 


dozen lots,. . : $1.35 
Price, ot me clear eylinder, 100 
lots, each, . . = Sa 


When uated with No. 3 10 F.Q. M. 
Opal Cylinder add 10 cents to above list. 
Price of Shade No. 316. 
Package Contains 16 Dozen. 
Price, per dozen, . . . . . $4.40 
Price, original package, per dozen, . 400 
WRITE FOR DISCOUNTS. 


FACTORIES: 


Welsbach Company, s:cszzss.° * 


Salesrooms in all Leading Cities of the United States. 
@ 
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The United Gas Improvement GampaNl 


Broad and Arch Streets, Philadelphia. 


“no iE oF OAS WORKS. 














Largest Builders of CARBURETTED WATER GAS PLANT IN AMERICA. 





SOLE AMERICAN BUILDERS 


OF THE 


Standard flouble-Superheater [owe Water (as Apparatus. 





13097 CON TRACTS. 


PARTIAL LIST OF PLACES: | 
Newburgh, N. Y. | Syracuse, N. Y. (2d contract). | Sioux Falls, S. D. (3d contract). 





Helena, Mont. | Atlanta, Ga. (2d contract). Philadelphia, Pa. 
Bridgeport, Conn. (3d contract). Holyoke, Mass. New Hartford, Conn. 
Suffolk, Va. Peoria, Ills. Poughkeepsie, N.Y. (2d contract) 
Winsted, Conn. (2d contract). Schene.tady, N. Y. (2d contract).| Nashville, Tenn. 
Nashua, N. H. Danbury, Conn. | Salisbury, Md. 
Augusta, Me. (2d contract). Galveston, Tex. (2d contract). Norfolk, Va. (4th contract), 
Everett, Mass. Quebec, Canada. | Wallingford, Conn. 
Jenkintown, Pa. (2d contract). Indianapolis, Ind. (2d contract). | Richmond, Va. (2d contract). 
Coney Island, N. Y. _ Bessemer, Ala. | Oak Bluffs, Mass. 
Mexico, Mo. ‘Waterbury, Conn. (sth contract).| Arlington, Mass. 
Jacksonville, Fla. 
pT EE TS: a a 43 
TOTAL SElo INeTeLLeD TO DECEMBER 31,1907, . . 26 6 6 we 677 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, . .. . 545,865,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
Waste Heat Boiler. 
Hygrometer. 

Venturi Meter for Measuring Flow of Air Blast. 


= 





































a ed 
pay = s “? 
& > ' 

‘ ; 


Bees fg Ss & eee ; 


1 Paros ene a 
Se Bid 
ere <" 
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ESTABLISHED i868. 
Established 1868. Incorporated 1890. 


Onan. E.Gunconr, Prost. Davin R. Daty, V.-Prest. & Treas, z E ° eer’s. | i. 0. Benes, & gr. F. SCMAFTING, ‘ 
t H Gautier &Co. se ose amr LTIMORE RETORT &FIREBRIK 0 


a| BALTIMORE, MD., 

















Greene & Essex Streets, HENRY O'CONNOR. | "Manufacturers of all Material for the 

Jersey City, N. J. | By Construction of Coal Gas Benches. 

eis , —_23e2 quereiae 

_@t | MANUFACTURERS 0 HALF AND FULL tn FREE FIRING 
. if i CLAY GAS RETORTS, FIRE CLAY TILES, — ne b ten Samy ae Avaesn ey sad All styles of which we have in sh equipped with the 

Se FIRE BRICK and FIRE CLAY SPECIALTIES. ——<—. ee ljor SUPERIOR QUALITY and EFFICIENCY. 
4 ~~ — INCLINES—We have in SUCCESSFUL OPERATION 
PRICE, $3.60. benches of Inclined Retorts, MANUFACTURED and 


iP ) Ground Fire Clay, Fire Sand and Cround | 
ea Fire Brick in Barrels and Bulk. 


202 — For Sale by WALDO BROS,, 102 MILE 8T., BOSTON, MASS., 


SOLE MANUFACTURERS OF THE Agents for New England States. 


Me?) FLEMMING GENERATOR GAS FURKAGE = cn ce.crrmnsnton st er noumnis rennin na 


RAIL and WATER CONNECTIONS to ALL POINTS. 








ERECTED by us. 

















L. C. HAMLINK, Pres. AUGUST COURT, SEc’y. 


GAD BENGH GONOTRUCTION GOPANY, 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand- 
ard and Special Benches from one 


to twelve Retorts, Horizontal, 
Vertical, or Inclined. 





We will guarantee “Better Benches,” to be easier to control, 
make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 


I JOHN DELL, mee tp cae 
| President and General Manager. | ° 


——— MANUFACTURERS OF ——— 


y Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 














re the Eadesive Agents for the Mitchell Patent Benches, Constructed with Half or Fr 4 : 
aoa Pu rnac Burn ath ther Coal or Coke, and Arranged for Front or Rear r Clinkering. The City Office ST Lous 
Mitchell is the “rial Coal Firing Bench. “We also Ere mt Plain Benches with One to Six 411 Olive Street, 
etorts. ¥ “kaa oS 
- YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. Continental Bank, 












@) | Newhigging's Handbook for Gas Engineers and Managers, « x cssesse® ca mses, x. x. cur 






“~ 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


epee CS. A. BRON DER, am. 


Contracting Bnieginecer and Builder, 
229 BROADW AY, NEW YoRE. 











(Ce 








— 






































nh Automatic, Balance, High Pressure and Service Governors, 
ty Unison Telemetric Pressure Gauge, 
z il Iron Sponge, Purifying Material for Gas Purification, Jones Jet Photometers, 
: HE Pressure Registers, etc., 
ial INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 
Wide Experience in High Pressure Installation and Extension. 
3905 Broadway, New York City. 
4 HM 295 West 22d Street, Chicago, Is. 








eae A ED 


JUST PUBLISHED, 


CHEMISTRY OF CAS MANUFACTURE, 


By HAROLD MM. ew = il. i, wn 7. 8., 
Chief Chemical Assistant at the Beckton Gas Works. 


A PRACTICAL MANUAL FOR GAS ENGINEERS, GAS MANAGERS AND STUDENTS. 
316 PAGES, 82 ENGRAVINGS AND COLORED PLATES. 


Chapter I. Preparation of Standard Solutions. II. Coal. III. Furnaces, Testing and Regulation. IV. Products of Carbonization 
V. Analysis of Crude Coal Gas. VI Analysis of Lime. VII. Ammonia. VIII. Analysis of Oxide of Iron. IX. Napithaline. 


X. Analyses of Firebricks and Fireclay. XI. Photometry and Gas Testing. XII. Carburetted Water Gas. Appendix A. Me- 
tropolis Gas. B. Miscellaneous Extracts. C. Useful Tables, ete. 


Price. 24.50. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 


1907 DIRECTORY 1907 


OF AMERICAN GAS COMPANIES. 


Price, - = = = = 2 = $5.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 




















, 
| 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer, 


| THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


_ BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


‘ STRIGTLY High Grade. .... 
pagoote Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 


























Washington Building, New York. 
Betz Building, Philadelphia. 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


PYPPPTTTY PPP PITT 


NAPHTALENE 
























JEFFREY 
































: COLVRNT | Coal and Ashes 
7 3 | Handling Systems 
= Cheap and Efficient. 
p Power Plants. 
For Use in Works, Wehanek'e 
Mains and Service leltvey Tel 
Pipes. Shipped in ae ee 
{00-gallon Drums. Ashes Elevator. 
Semet-Solvay Co,, 3 THE JEFFREY MFG. Co., ’ 
Syracuse, N. ¥: 3 Pelle | COLUMBUS, OHIO, U. Ss. A. | | 
ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treasurer C 


LOCKPORT STATION, PA. J AMES GARDN ER, J R., Co., Address all communications to 


JAMES GARDNER, JR,, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. Pp. 


Fire Glay Goods for Gas Works. 
GAS ANALYST’S MANUAL. By JAQUES ABADY. = axe Callender & Co., 42 Pine St, ¥. Y. oe 


~~ 
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KELLER ADJUSTABLE Epucnp H, McCuiiovaes, H. C. Apams, Cas. F.Gopsnatt, Henry WaarrTon, C. B. NicHots, 


President. Vice-President, Treas % Secretary. Assistant § — 
COKE ge APM a8 i: retary. Assistant Secretary 


ree. THE WESTMORELAND COAL CO. 


Sec. & Supt. G as Lt. & Coke Co., 






































is Shean, Ind. Chartered 1854. i 
Mines situated on the Pennsylvania and the Baltimore a. 
and Ohio Railroads, in Westmoreland County, Pa, if 
PATRICK GOODMAN 3 
POINTS OF SHIPMENT: } 
F 0 N T K A CTO K PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., .) 
un Un, WATKINS (SENECA LAKE), N. Y. a 
257-263 East 133d St., Since the commencement of operations by this Company its well-known 


Coal has been largely used by the Gas Companies of New England and the ou 
NEW YORK CITY. Middle States, and its character is established as having no superior in gas- 4 
giving qualities, and in freedom from sulphur and other impurities. 


ooo 


"PHONE, 2583 MELROSE. Principal Office, 224 South 3d St., aieonenmn Pa. i 


CAS MAINS-SERVICE PIPES. 
PIPE WORK A SPECIALTY. 


WATER CAS, DRAINACE.@ —— 
Their installation for High or Low Pressure is the work in which we have specialized 















































for years. Because of our Facilities and Experience, many Gas Companies prefer to con- 


THE ECONOMICAL tract with us for such work, rather than to execute it themselves. It proves to be as 
cheap in the end. We solicit inquiries. SULLIVAN BROS., 


GAS APPARATUS CONSTRUCTION Telephone Connection. 11 Main St., Flushing, N. Y. 
COMPANY, LIMITED, “Ww ae WW D. “ag Secretary. te ~ GAS TAPPING MACHINES 














Bi PNR a Ot 













Consulting Engineers. —ron— | 





5 | D 

Builders of UP-TO-DATE) @@ gfe al 

Machinery and Appliances WITHOUT ANY ESCAPE OF 

for Coal and Water Gas They are Strong and | 
Compact. 


ee es - : 
Plants. ne ae tes o4 ee 1412-1428 Adams Street, Hoboken, N. J. 


i, a PURIFIER AND SCRUBBER TRAYS. 


AND ESTIMATES | Church’s Patent Trays, 


PREPARED, | Reversible; Strongest; Most Easily Repaired. 
We also Supply the Cheapest and Strongest 


AMERICAN OFFICE: Reversible Bolted Trays. 
269 Front St., East, Toronto, Canada. Special Trays for Iron Oxide in Either Style. 


Size of Combination Drills 
and Taps % to 4-Inch. 
Machines Sent to any Gas 
Com ny. for Thirty 

ys’ Trial. 





* Send for Ciroulars. 


Gan. Ligit, =| 





DAYTON, 0. 














AMERICAN GAS ENGINEERING PRACTICE, 





| 
A HANDBOOK FOR ALL ENGAGED IN THE INDUSTRY, i 
Comprising Many Details Wot Heretofore Published, H | 
at 
By M. NISBET LATTA, C.E., | B 
PART L WATER GAS MANUFACTURE. The Generator. The Carburetter. The Superheater. Wash Box and Tar. Scrubbers. | 
Condensers. Purifiers. Exhausters. Station Meters. Holders. Details of Works’ Operation. | 


“« \4L°GAS DISTRIBUTION. Naphthaline. Mains. Services. Consumers’ Meters. Pressure. House Piping. tiles, 


« III. GENERAL TECHNICAL DATA. Properties of Gases. Steam. Mathematical Tables” Conversion Factors. Pipe and ii 


Miscellaneous Data. am 
Price, $4.50. For Saic by if 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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DAVIS & FARNUM MEG. CO., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com. 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING 

















CHICACO. 
Oklahoma City, Okla. Mobile, Ala. San Diego, Cal. 
ALEX. C. HUMPHREYS, M.E., M. inst. C.E. ARTHUR G. GLASGOW. M.E., M. Inst. C.E. 


HUMPHREYS & GLASGOW, 


CONSULTING ENCINEERS. 


BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
31 Nassau Street, London, S. W., 
New York. England. 





ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. , Blowers 
COMPLETE EXAMINATIONS MADE. 


(HIGH OR LOW PRESSURE). 
FROPERTIES PURCHASED. z ‘ “ad 





Lf you want “The Best, and wait 


QUINTARD IRON WORKS, Practical Handbook on to “Buy Light,” address 
| GAS ENGINES, | THE 


N. F. PALMER, w; i i 7 | 
Mee et Workins of "| Piqua Blower Co., 














Foot of 12th St. & East River, New York 
the Same, PIQUA, OHIO. 
Translated with Permission of the Author, | 
GAS APPARATUS. By GEO, M. RICHMOND, ME. —_ 
SELF-INSTRUCTION 
i aes il a eens circadian For Students in Gas Manufacture. 
(cae email For Sale by ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 
A. M. CALLENDER & CO., Three Volumes. Price, $1.50each. For Sale by 





&. M. Callender & Co. 
FREDERICK W. FLOYD, Engineer | 42 pine street, - - - - New York City: | 42 Pine Street, New York City. F 
‘ 
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Bartletl, fayward & COMpany, 


Baltimore, Md. 100 Broadway, New York. 





GASHOLDERS, 
Coal and Water Gas Plants. 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING »» PURIFYING APPARATUS. 


Street oo and Vaives- 





DDARESS: 


KERR MURRAY MANUFACTURING COMPANY. — 
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————. 















MANUFACTURERS OF 


R. D. WOOD & CO., 


4200 Ogee UT St. PHILA DALPHaIA., 


BUILDERS OF 


Cast Iron Pipe.| Gasholders. 


HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Meta] Tank: 


Dunham Specials, 


° SCRUBBERS, BENCH WORK. 
Hydraulic Work, : 
LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer fu: 


Gas Power Plants with Producers. . 





PURIFIERS, CONDENSERS, 








Holder Cups. 































Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of ire a are made of the nett dimensions: 



































Size... sala si 8 inches 04 aches lie aches 16 inches |20 in nes 24 inches |30 inches|36 inches 
Diameter of flanges. . {13 inches {16 it cches (18 i nches |224 inches |27 inches |31 inches |31% inches | 44_-inches 
Face to face of flange aches /12 inches 2 wches 14 incl eo ttn nches 22 inches 21 inches | 23% inches 














For price and other information, Ss to 


THE CONTINENTAL IRON WORKS, 
pin: stamen 6. NEW YORK (BOROUGH OF BROOKLYN). 












Telephone, 1503-D 








FRANK D. MOSES, 


SI 1503-D 


TRENTON, N. J., 


Gonstructing Engineer and Gontractor. 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a CORRESPONDIAENCHE SOoLIcitTEsD. ..£.©. 








GEROULD'S IMPROVED RETORT CEMENT. 


eS . [peg all Pench work) = sate. mor Fine Gist 


urnaces and las. cement ed ready for use. 
Sroneae and thorough inte work. Tally warvanesd toutack. 
Price Liat, f.0.b. PITTSBURGH, PA. 
In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Ki 100 to 200 6 = 
In Kegs than 100 “ cin Setiyag 


C. L. GEROULD, 
1200 Bank for Savings Blig., Pittsburgh, Pa. 


~ 












EDWARD A. BEHRINGER, sore manuracture, 82 Warren Street, New York York City 


PERFECT - MAIN STOPPERS. 











Simplest, i. Cannot 
Easiest, fies F 
Best. Slip. 












lf 


= 






April 6, 1908 American Gas Zight Hournal. 611 











Established I85l. Incorporated 1880. 


THE OTAGEY JIANUFRCTURING Gf, 


Engineers and Builders of Gas Works 
an GAs HOLDERS «~~ 


All lronwork and Apparatus required in a Gas Plant. 











Bxecutive Office ana Works, - ~ ~ ~ - Station FP, Cincinnati. 
Western Office, = - - - - - “ S19 Baay Street, San Francisco. 





Correspondence Solicited. 








RITER- CONLEY COMPANY, 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacks, 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 














WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 
For District or Service Use. 


without variation. 


panies. 


SEND FOR LATEST CATALOG. 


28-30 PENN AVENUE, PITTSBURGH, PA. 


THE FULTON GAS PRESSURE GOVERNOR, 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 


Absolutely safe and reliable. No complicated mechanism to get out of 
order. More than 20 years’ experience with the largest gas com- 


THE CHAPLIN-FULTON MFG. CO., 





























NEW YORK CHTY. | Send for Pamphiet on Patents. 


AWARDED A SILVER 
MEDAL AT THE WORLD’S TRADE MARKS, 
ae SAFETY GAS MAIN PATENTS, “st 
STOPPER NI Solicitor of Patents and Coun- 
09 . sellor in Patent Causes. 


257-263 East 133d Street, $33 Bona Building, Washington, D.C. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


— BUILDERS O Fee 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tanks. 


Oil Storage Tanks, Water Tanks, Etc. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS. 


Brookiyn, N. Y., 





























MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


ity of Holder, 600,000 cu. ft. 








BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS -APPARATUS. 


er and Steel Tank was received by the Logan tron Works 
of East New York. The contract was completed and the 





Contractors for 
Complete Works. 





Holder was in actual use in 90 days from receipt of order. Capac 


The order for this Triple-Lift Hold 
from the Union Gas Light Company, 


; 








| 
FREDERIC EGNER, © | 4 
Gas Eingineer, GAS ANALYST’S MANUAL, 


NORFOLK, VA., ’' By TAQUES ABADY, M. Inst. Mech. EH. 


May be consalted with reference to estimates of cost for (Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 
new, or appraising actual value of existing works; ” . " 
utility of proposed or patented processes; Ninety-three TQustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50 
relative earning power to - 


gation, and menagemen' | ForSaleby A. M. CALLENDER & Co., 42 Pine St., New York City. 
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D. McDONALD & OGO,., 


G71 09°07 BROADWAY, AL BANY--N, Y., 


MANUPACTURERS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. :: 1: x: 








women ~ 





See CEST pre ergy. 5 om. 
es 7g o 
he 


Ee eee ee 








NEW YORK OFFICE: ALBANY OFFICE: | CHICACO OFFICE: 
561 West 47th Street. 991 Broadway. Jefferson and Monroe Streets, 








BEST IN THE WORLD. 











The Westinghouse 
Dry Gas Meter 
Catalogue 


Fully describes and illustrates our 
line of meters made to accurately 
measure artificial, natural or acety- 
lene gas, in large or small quantities 


Humphrey Instantaneous : 
Bath Water Heaters. 


They should be used in every 
home, no matter whetber there 
ME? are other hot water arrangements 
Mee Se as eS we. 


il 
il 


{ft 


Handsome New Catalog No. 9 is 
Free. Shall we Sendit? .. ... 


HUMPHREY CO., 
Kalamazoo, Mich. U. ‘S. A. 


Binder 


sf 
ve 





Large Capacity “A” Meters 
Regular Capacity Meters 
Prepayment Meters 

Meter Provers 











FOR THE 


It will pay you to send for this Journal. i 

catalogue before placing your next | PRICE U 

contract; address: ’ | 
Pittsburg Meter Company $1 — 


East Pittsburg, Pa. 


A.M. CALLENDER 
& co., 
Manufacturers of Gas and Water Meters and Regulators 

42 Pine Strect 
New York City, i 




















—$ $e 
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NATHANIEL TUFTS METER COMPANY, 


455 Commercial st. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


B 


METERS. 


INCREASBD CAPACITY. 
INCREASED HEFRPICTHNCY. 


PREPAYMENT METERS, STATI ON ME TERS, METER PROVER S, ETC. 


Promrr AND CAREFUL ATTENTION TO aLL REPAIR WORK. 
MARYLAND METER COMPANY, 


BALTIMORE. — CHICAGO. 




















You NEED ONE OR MORE OF ouR COMPLAINT METERS. 












Mi ETERS, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 


JUDICIOUS ECONOMY IS EFFECTED 


BY USING 


5-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YORK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER CO, 306-310 East 47th St., New York city. 
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~ AMERICAN METER CO. 


NEW YORK, sr. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


=~ METERS REPAIRED___.... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS, 


Special Attention given to Repairing METERS of all Makes. 



































FACTORY AT ERIE, PA. 













R. MATHOTNT, 


Containing a Preface by DUGALD CLERK, F.C.S., Indorsing the Book. 


MODERN GAS ENGINES ant PRODUCER GAS PLANAS, 


Oe honk nee Treatise of 320 pages, Fully Illustrated by 175 Detail Illustrations, Setting 
,. Forth the Principles of Gas Engines and Producer Design, the Selection and Installa- 
tion of an Engine, Conditions of Perfect Operation, Producer Gas Engines and their Possi- 
bilities, the Care of Gas Engines and Producer Gas Plants, with a Chapter on Volatile 
Hydrocarbons and Oil Engines. 


Price, $2.50. F'or Salc "py 


A. M. CALLENDER & CO., - 42 Pine Street, New York City. 
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- NATHANIEL TUFTS METER COMPANY, 


455 Com mercial St. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


i 


METERS. 


INCREASHBD CAPACITY. 
INCREASED HEFRPICTHNCY. 


PREPAYMENT METERS, STATION METER S, METER PROVERS, ETC. 
Prompt AND CAREFUL ATTENTION TO aLt REPAIR WORK. 
MARYLAND METER COMPANY, 


BALTIMORE. — CHICAGO. 


You NEED ONE OR MORE OF OUR COMPLAINT METERS. 


METERS, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 


JUDICIOUS ECONOMY IS EFFECTED 


BY USING 


5-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YORK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER CO, 306-310 East 47th St., New York city. 














\} 
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~ AMERICAN METER CO.. 


NEW YORK, srt. ovis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. a 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 














MANUFACTURERS OF 


= METERS REPAIRED___... 


PREPAYMENT GAS METERS. 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. | 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, | 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 























FACTORY AT ERIE, PA. 


MODERN GAS ENGINES ani PRODUCER CAS PLAS, | 








R. MATHOTNT, 


Containing a Preface by DUGALD CLERK, F.C.S., Indorsing the Book. | 
A PRACTICAL Treatise of 320 pages, Fully Illustrated by 175 Detail Illustrations, Setting ol 
¥. Forth the Principles of Gas Engines and Producer Design, the Selection and Installa- y 


tion of an Engine, Conditions of Perfect Operation, Producer Gas Engines and their Possi- 
bilities, the Care of Gas Engines and Producer Gas Plants, with a Chapter on Volatile 
Hydrocarbons and Oil Engines. 


Price, $2.50. F'or Salic by 


A, M. CALLENDER & C0., - 42 Pine Street, New York City. 










_ 616 American Gas Light Beare! eer 6, ~All 


JOHN J. GRIFFIN & Co.. 


I51I3 TO I52I1 RACE STREET, 


859 West 47th Street, PH | LA DELPH lA ‘ Jefferson and Monroe Streets, 
NEW YORK. ® CHICAGO. 


GAS METERS, 


Station Meters and Apparatus 
of Every Description. 


REeEPAIi@in G CAREFULLY DONE. 


THE POOITIVE PREPAYMENT METER, 


900,000 OF THESE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, AND THE DEMAND IS 
STEADILY INCREASING. 






































lf you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 








SEND FOR OUR CATALOGUE AND OUR PREPAYMENT BOOKLET. 


~ 


